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1.0 DESCRIPTION OF FACILITY AND STUDY OBJECTIVES

The Union 011 Company of California, Chicago Refinery, land applica-
tion site (landfarm) 1s located in Will County, Illinois, southwest of

'the city of Lemont and southeast of the main refinery complex (Figure 1).

The purpose of the land application area is to dispose of biodegradeabdle
refinery wastes in an envirommentally sound manner. The Union 0il
Chicago Refinery generates waste streams which include process wastes and
combined wastes from its water and waste treatment facilities. Waste
eludges have been collected and spread on the site since i973. The 1land
application area con;ains a drying bed (used to dewater the sludge ma-
terial to the point where it can be spread on the land disposal area) and

the land treatment/soil incorporation area (Figure 2).

The objective of this study was to provide the supportive hydro-
geologic data required in Part III of the Illinois Environmental Protec-
tion Agency's Application for Permit to Develop and/or Operate a Solid
Waste Management Site.. This information was obtained principally by a

" subsurface drilling and sampling program conducted during February and

April 1981 and included the installation of five groundwater wonitoring
wells in the land application site. 'A related objective was to develop
an appropriate monitoring program and schedule which could be incorpo-
rated by Union 0il in the permit application operating plan (Part V of
I1linois Environmental Protection"Agency's Application for Permit to

Develope and/or Operate a Solid Waste Management Site).

=1- Converse/TenEch
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2.0 INVESTIGATIVE METHODOLOGY

2;1

Introduction

2.2

Prior to the implementation of fieid activities, existing re-
ports and data pertinent to the -land application site were ac-
quired, reviewed, and evaluated by Converse/TenEch. Various agen-
cies were contacted to obtain specific data, including the Illinois
Envirommental Protection Agency; Illinois State Geological Survey;
Il1linois State Water Survey; USDA Soil Conservation Service; U.S.
Envirommental Protection Agency; U. S. Geological Survey; and Will

County Mapping and Platting Department.

Process description information and available site maps were
provided by Union O0il. Laboratory analyses were conducted to

determine physical and chemical ' properties of earth materials

- sampled during the drilling program. Field and 1laboratory data

were reduced and analyzed in the office, and this report was pre-

pared.

Site Reconnaissance and Inspection

The 29.3-acre land treatment site was visited by Dr. Todd Gates
and Mr. Glenn Wittman from Conver§e/TenEch on February' 9, 1981.
Accompénying them was Mr. Leo Erchull from Union Oil.. The site was
inspected and preliminary locatidns of five investigative borings/
monitoring wells were noted and discussed, as well as the location
of existing monitoring well MW-4 which was installed in 1979 (Dames
and Moore, 1979). Existing and future disposal areas, waste bounda-
ries, grading plans, and local hydrogeologic conditions were also
reviewed in the field. ' The above information provided the basis
for determining the final - locations of the borings/monitoring
wells. Monitoring well MW-1 was intended to be a hydraulically up-
gradient background well; Mw-2, MW-3, and MW-4 were" to monitor
groundwater conditions within and directiy ad jacent to the waste
management area; and MW-5 and MW-6 were intended as hydaulic down-
gradient perimeter wells. - :

-2-
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Investigative Borings and Monitoring Wells

Five, 3-inch diameter subsurface borings ranging in depth from
88.0 to 116.5 feet were drilled, sampled, and logged during Febru-
ary and April 1981. Immediately following the completion of samp-
ling and logging, each boring was reamed to an B-inch diameter for
the purpose of installing a monitoring well. The boring locations

are shown on Figure 2. All borings were drilled to bedrock using

-direct circulation rotary drilling methods. Water for drilling was

obtained from the Union 0il potable water supply and circulated
within the boreholes ‘to make natural drilling mud; no additives
were used in the drilling fluid. During drilling, split-spoon
drive samples were taken at 5-foot intervals for lithologic des-
cription and logging by the on-site geologist. Boring lbgs are
presented in Appendix A. The sampling spoon was driven 18 inches
or to refusal by a 140-pound weight, free-falling 36 inches. Repre-
sentative samples from each boring were selected for physical test-
ing and chemical laboratory analyses (Appendices B and C, respec-
tively), sealed in glass jars, and stored in a cool dark place
until delivered to the laboratories at the conclusion of the field

investigation.

Upon éompletion of each boring, a 4-inch inside diameter PVC
monitoring well was installed for ﬁeasﬁring groundwater levels and
groundwater quality sampling. All wells were conétucted of 10-foot
lengths of cemented flush-joint fVC pipe. The bottom 20 feet of
pipe was horizontally slotted (0.006-inch slot width). The annular
space between the pipe and borehole was filled with medium-to-
coarse-grained sand from the bottom of the borehole to several feet
above the top of the well sdreen. Aftef-installation of the sand
pack, each well was backwashed using the potable water supply. A
3-foot seal of bentonite pellets was installed on top of the sand
pack and the hole was then backfilled with clay to 3 feet below

ground surface. Finally, a cement seal was poured to the surface.

-3- Converse/TenEch
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Water levels in the wells were allowed to stabilize, after which
static water level depths from the tops of the casings were measured
to the nearest hundredth of a foot with a "Soil Test” electric water
level indicator. The elevations of the tops of the well casings
were surveyed to the nearest hundredth of a foot to enable level
depths to be converted to elevations. Following measurement of the
static water level, each well was manually bailed to develop the
well by removing at least three times the volume of water contained

within the well casing.

Boring logs and well construction details are included in this
report as Appendix A. Table 1 presents static water 1level and

elevation data.

Field Permeability Test

A falling-head permeability test was performed in MW-1 to deter-
mine the "average horizonﬁal permeability (hydraulic conductivity)
of the earth materials in the vicinit& of the well screen. As the
log of this well indicates (Appendix A), the screened materials are
predominantly silty sand and clayey silt represented by the symbol
"ML" (Unified Soil Classification System); the USDA classification
of these materials is silty loam (Appendix D). The test was con-
ducted after backwashing the well and consisted essentially of
meésuring the decline of the water level in the well over a period

of several hours. The test data and permeability calculation are

presented in Appendix E.

~4- Converse/TenEch
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Top-of-Casing

TABLE 1

STATIC WATER LEVELS AND ELEVATIONS

Ground Surface

Static Water Level

. Static Water

Well Elevation Elevation ‘Depth Below Top of Casing(ft) Level Elevation
MW-1 717.85 715.0 83.50 . 634.35
MW =2 721.93 716.0 97.33 624.60
MW-3 706.33 704.0 - 80.28 626.05
MW 4 694.43 692.8 71.42 623.01
MW-5 685.44 683.2 64.30 621.14
MW=6 698.15 696.8 75.00 623.15

Note: Elevations are feet above mean sea level

Static water depths measured April 25, 1981

-5-
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3.0 REGIONAL SETTING

3.1

Topography and Climate

3.2

The Lemﬁnt area is located in. the Wheaton morainal physiographic
subdivision of Illinois. The topography of the area is character-
ized by hilly terrain, bréad parallel mofainié ridges, lakes,'and
swamps. Maximum topographic relief between the land application
site and the Des Plaines River to the west is about 150 feet. Maxi-
mun relief at the land application site is about 50 feet.

The Chicago Sanitary and Ship Canal and the smaller Illinois and
Michigan Canal are east of and parallel to the Des Plaines River.
The Illinois and Michigan Canal borders the Union 0Oil western pro-
perty line. '

The climate in the region is classified as continental wiih

average annual precipitation of about 36 inches (Willman, 1971).

Regional Geoiogy

The geology of the area is characterized by a broad, gently
sloping bedrock surface overlain by thick glacial drift.  Bedrock

. consists of Silurian dolomite that outcrops where the glacial drift

has_beén removed by erosion. In the Lemont area, bedrock outcrops .
are present along the Des Plaines River. igure 3 illustrates a
representative stratigraphic column (Willman, 1971) of the subsur-

face geologic conditions.

Glacial drift present within the region was deposited during the
Kansan, Illinioan, and Wisconsinan glacial étégés; These unconsol-
idated materials consist of mixtures of till, sand, gravel, silt,
clay, peat, and loess depbsited by glacial ice, water,‘and wind.
The characteristics of glacial drift are highly variable depending
on the depositional enviroment. In the study region, their thick-

ness may approach 350 feet (Willman, 1971).

-6~ Converse/TenEch
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Regional Hydrology

.The Lemont area is regionally drained by the generally south-
ward-flowing Illinois and Michigan Canal which parallels the larger
Chicago Sanitary and Ship Canal and the Des Plaines River to fhe
west (Figure 1). | Surface runoff 1is discharged to the canal by
numerous intermittent streams. Runoff rates and volumes were not
calculated, but the hilly topography and published soils information

indicate that surface runoff is moderately rapid overall.

Groundwater, within the region, 1is available from four major

aquifer systems:

1. sand and gravel deposits in Plelstocene glacial drift,
2. . shallow dolomite formations mainly of Silurian age,

3. the Cambrian~Ordovician Aquifer of which the Ironton-Gales-
ville (Cambrian) and Glenwood-St. Peter (Ordovician) sand-

stones are the most productive, and

4, the Mt. Simon Aquifer (lower Crdovician) which consists of

sandstones of the Mt. Simon and lower Eau Claire Formations.

Shallow sand and gravel aquifers underlie approximately 50 per-
cent‘of the region. Yields from wells in these materials are highly
variable, ranging from less than‘25 to more than 1,000 gallons per
minute (gpm). Theée'aduifets are recharged by local precipitation
(Schicht, 1976).

Shallow dolomite aquifers are generally recharged by vertical
leakage from the overlying glacial drift. Well ylelds from these
aquifers are inconsistent, although yields exceeding 500 gpm occur

in many areas (Schicht, 1976).

-7- Converse/TenEch
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The Cambrian-Ordovician Aquifer is situated approximately 500
feet below the ground surface and has an average thickness of 1,000
feet. Yields from this aquifer generally exceed 700 gprt. The. re-
charge area for this deep aquifer is the western portion of the re-
gion, although some vertical ieakage from overlying and underlying
confining beds is reported to occur (Schicht, 1976).

Beneath the Cambrian-Ordovician Aquifer lies the Mt. Simon Aqui-
fer which 1is recharged in southeastern Wisconsin. High-capacity
wells penetrate the upper 200 to 3QO feet of this 2,000-foot-thick
aquifer. Within the Mt. Simon sandstone, water quality problems may

occuf with increasing depth of penetration (Schicht, 1976).

-8~ Converse/TenEch
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Site Conditions

Description of Land Application Area

The existing land application area consists of one sludge drying
bed, and three active sludge landspreading/soil incorporation dis-
posal (land application) areas immediately to the west and north of
the drying bed (Figure 2). The general direction of runoff flow
from the waste management area 4s north to an intermittent stream
which flows from the east through the site past monitoring wells
MW-6 and MW-5 (Figure 2). This stream, which occasionally receiyes
supernetent liquid from the sludge drying bed, then flows west to
the storm water basin, and then to Union's wasfewater plént uﬁere

runoff is treated prior to discharge.

One additional land application area on the site-can be used for
potential future landspreading activities (Figure 2). Monitoring
well MW-1, the background well, is located along the easternmost

boundary of this future land disposal area.

Site. Hydrogeology and Subsurface Conditions

The site hydrogeology was defined by the boring logs and ground-
water information obtained during and after drilling of the borings
and installation of monitoring wells. The boring logs (Appendix A)
indicate that 13 or 14 distinguishable lithologic layers comprise
the approximately 100-foot thickness glacial drift blanketing dolo—_
mite bedrock. - Several of these layers are distinguished, however,
on the basis of color and/or small differences in proportiqns of
clay, silt, and/or sand. ' The laboratory grain-size determinations
(Aﬁpendix B) and closer examination of the logs, reveal that there
are seven major lithologic units comprising the unconsolidated

material overlying bedrock. These units are indicated-~in the three

-9-
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generalized geologic cross-sections shown on Figure 4. Cross—gec—
tion A-A' extends west to east through wells Mw-4, MW-3, MW-2, and
MW-1. Cross-section B-B' extends northwest to southeast from MW-5
to MW-3, and cross—section C-C' extends northwest to southeast from

MW~6 to MW-2.

Cross-section A-A' reveals that the western sludge disposallarea
(between MW-4 and MW-3) is immediately underlain by 15 to 20 feet of
silty clay. Beneath thilis material is about 15 feet of clay which
grades into silty clay towards MW-2. The lower 55 feet or so of un-
consolidated material above bedrock is sandier but still has a sig-

nificant silt/clay content.

The existing sludge drying bed is situated Just west of MW-2.
Thirty-five to 50 feet of silty clay and clay underlies the drying
bed. A 9-foot'thick layer of clayey sand and clean sand was logged
in borehole MW-2 from a depth of 18 to 27 feet, but this unit was
not logged in any of the other boreholes. It is, therefore, thought
to be an isolated lens of sand with limited lateral distribution.
The material beneath the sludge bed, below a dépth of about 50 feet,
is essentially the same sandy material present at depth beneath the
western sludge disposal area and noted in the preceeding paragraphs.
Cross-section A-A' indicates that the upper 50 feet of earth materi-
als to the east of MW-2 towards MW-1 are slightly siltier and the
clay and underlying silty sand unit present in MW-4 and- MW-3 are
absent. Cross-sections B-B' and C-C' are included on Figure 4 for
the sake of tompleteness and indicate that similar lithologic se-
quences, as described for cross— section A-A', are typical through-

out the land application area.

As previously discussed in Section 3.2, Regional Geology, the un-
consolidated materials beneath the land application area are glacial
drift deposited when the glaciers melted and receded. It should be
noted that slight amounts (0 to 207 by weight) of fine gravel to

small cobble-size rocks were present in most of the clayey and silty

-10- Converse/TenEch
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material. This 1s noted in the boring log descriptions and USDA
textural classifications but not in the generalized cross-sections.
As 1indicated previously, the cyoss—sectioﬁs, while accurate and
representative, are generalized representations of the subsurface
materials and were drawn based on samples collected at five-foot
intervals. They are considered the primary earth materials ﬁhich
determine the permeability beneath the land application area. None
of the five inQestigative borings drilled during this study encount-
ered shallow or perched water table conditions, (i.e. none of the
shallower sampled materials was saturated). Groundwater coﬂditions
were not encountered at anmy depths shallower than approximately ten
feet above bedrock. This may be explained by the low permeabilities
and - substantial thickness of the shallower materials, (i.e. clays,
silty clays, and clayey silts). For.laboratory samples, typical
permeabilities of these materials range between 1076 and 1078
cm/sec (EPA, 1978). |

An in-situ filling head permeability field test was_performed at
MW-1. The results of this test (see Appendix E), indicated that the
average horizontal permeability of the materials surrounding the
well screen is on the order of 10‘5 cm/sec which 1s relatively
low. The vertical permeabilities are likely to be several times to
an order of magnitude lowef than the horizontal permeabilities. The
conditions at MW-1 are believed to be'chqracteristic of the glacial

clayey deposits occurring throughout the land application area.

The static water levels shown in Table 1 and on Figure 5 are the
depths/elevations to which the water level rose in the monitoring
well after the watér-bearing layer was pénetrated. This water level
rise is indicative of artesian or confined aquifer conditions. Addi-
tionally, the fact that groundwater was not encountered until within
ten feet of thé bedrock contact subports the lack of éignificant
direct hydraulic contimuity between the land application areas and

the groundwater flow system.

~-11- Converse/TenEch
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The rate of water movemenf within the saturated layer overlying
bedrocks can be calculated by multiplying the hydraulic gradient be-
tween any two wells in the same flow path by the hydraulic conducti-
vity of the earth materials. Figure 5 reveals that the maximum hy-

draulic gradient recorded beneath the land application site is 0.015

between the 634 and 625 foot contours. Using the horizontal permea-

bility measured at MW-1, the rate of groundwater movement from MWw-1,
the background well, toward MW-2 is 3.56 x 1072 " cm/sec x 0.015 = 5
x 1077 cm/sec or about 1.5 x 1073 ft/day (ft3/£ft2/day). It
is interes;ing to note and not unusual, that the general groundwater
flow direction tends to mirror with subdued relief of the surficdal
topography. Based on the investigative borings, a comparison of the
bedrock contours (Figure 6) with the gr0undwatef flow directions
shown in Figure 5 shows cross cutting relationships indirective of
limited bedrock control of groundwater flow direction. It 1is,
therefore, concluded that groundwater flow directions in the upper
portion of the saturated zone are predominately controlled by the
surficial morphology. This would imply that the overall flow direc—-
tion of the near surface groundwater enviroment is most probably,
down hill towards the system of river and canals located topograph-
ically below the top of the water table in the land application

area.

Laboratory Chemical Analysis -~ Soils

Appendic C presents the soils analysis report and soil fertility
reconmendations prepared by A & L Great Lakes Agricultural Labora-
tories, Inc. of Fort Wayne, Indiana. A summary of the cation ex-
change capacity (C.E.C.) and pH of soils at various depths 1s pre-
sented in Table 2. Inépectioh of Table 2 shows that from the ground
surface to a depth of approximately 45-60 feet the cation exchange
capacity for soils underlying the land application.area_are moderate
to high. Considering the predominance of silty clay, clayey silt
and sand, silty sand and other fine grained soils, and-their thick-
nesses shown 1in the genéralized' cross~-section (Figure 4), these

results are considered generally typical for the types of material

-12- Converse/TenEch
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sampled. The pH values for samples below five feet are in an excel-
lent range (7.9-8.4) and cowpatible with sludge disposal by land
application. Surficial pH values (5.7-8.2) are generally acceptable
for land application, however, moderate supplemental liming is sug-

gested to maximize the cation exchange capacity.

Soil nutrilents (eg. nitrogen-phosphate-potash) for all samples
analyzed (see Appeﬁdix C) are, in general, véry low to low. In
order to maximize the rate of biodegradation, particularly in the
near surface soll environment, the addition of supplemental nitro-

gen, phosphate and potash 1s recommended. ,

Groundwater Qualify

The results of the groundwater quality analysis performed by Union
011 are presented in Appendix F and summerized in Table 3. An in-
spection of Table 3 shows that the USEPA Interim Primary Drinking
Water Standard for lead is slightly exceeded in MW-1 and MW-6. Simi-
larly, the Proposed Secondary Drinking Water Standard is slightly
exceeded for iron in the control blank (Uniom 0il Potable Water);
MW-1, MW-2, MW-4, MW-5, and MW-6; for manganese in MW-1, MW-2, MW-3,
MW-5 and MW-6; for TDS in MW-1, MW-2, MW-3 and MW-6. As MW-1, the
background monitoring well which 1is located hydraulically up-grad-
ient approximately 1/5 mile from the active land application area is
consistantly above the drinking water standard for the above para-
meters (lead, iron, hanganese and TDS); 1t 1s likely thaﬁ the ob-
served groundwatér quality reflect ambient, although possibly not
natural conditions. It is interesting to note that the control bank
(Union 0ils potablé water) and groundwater quality results are in
general, quite similar. This occurrence tends to support the pos-
sibility that the observed elevated values are typical of the sur-

rounding regional groundwater quality.

T =-13-
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SAMPLE DEPTHS

TABLE 2

Cation Exchange Capacity

Surface
C.E.C.*
pH

5' - 10'
C.E.C.*
pH

15' - 25
CQE'C.*
pH

45" - 60

C.E.C.*
pH

Note: * C.E.C., ﬁiliequivalents per 100 grams of soil (meg/100g)

and pH of Soil Samples

13.6
6.4

13.0
8.2

12.1

8.2

11.9
8.0

Monitoring Well No.

2 3 5

9.9 13.2 13.6
6.7 8.2 7.3

13.3  13.5 12.0
8-2. . 8.4 8-4

8.3 13.2 11.3

8.1 8.1 7.9
7.3 11.1 9.8
8.4 8.2 8.0

-14- Converse/TenEch
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TABLE 3

WELL WATER ANALYS1S(a)

Reference(l) Control(2)

Blank Blank Well 1 Well 2 We
Alkalinity nd(<1) 266 398 © 298 343
Aluminum 0.07 0.05 0.06 0.2 0,1
Arsenic 0.004 0.009 0.010 0.009 0.:
Barium nd(<0.02) 0.05 0.11 0.04 0
Bicarbonate nd(<1) 325 485 364 419
Boron ' nd(<0.1) 0.6 0.4 0.6 - 0.¢
Bromide - nd(<1) nd(<1) nd(<1) nd(<1) nd(<1)
Cadmium nd(<0.01) nd(<0.01) - nd(<0.01) nd(<0.01) nd(<0.
Calcium 0.06 62 79 49 74
Carbonate nd(<1) nd(<1) nd(<1) nd(<1) nd(<1)
Chloride nd(<1) 26 23 : " 28 30
Chromium (total) 0.006 0.005 0.004 0.004 0.¢
Chrom{ium (VI) nd(<0.002) nd(<0.002) nd(<0.002) nd(<0.002) nd (<0,
Chromium (III) 0.006 0.005 0.004 0.004 0.¢
Copper -0.02 nd(<0.02) - nd(<0.02) nd(<0.02) 0.¢
CcoD nd(<0.5) nd(<1) ' 385 73 nd(<0.°
Cyanide nd(<0.01) nd(<0.01) nd(<0.01) nd(<0.01) nd(<0.°¢
Flouride nd(<0.2) nd(<0.2) nd(<0.2) nd(<0.2) nd (<0.7
Hardness nd(<4) 233 . 425 507 342
Iron - 0.2 , 0.4(4) 0.4(4) 0.5(4) 0.°
Lead nd(<0.05) nd(<0.05) 0.1(4) nd(<0.05) nd (<0,
Magnesium nd(<0.5) 18 55 93 38
Manganese 0.01 0.02 0.20(4) 0.09(4) 0.0¢
Mercury nd(<0.0005) nd(<0.0005) 0.0008 0.0008 nd (<0,
Nickel nd(<0.02) "1d(<0.02) nd(<0.02) nd(<0.02) nd(<0.¢
Nitrate nd(<1) 3 nd(<1) nd(<1) nd(<1)
Phenols nd{<0.003) nd(<0.003) nd(<0.003) nd(<0.003) nd(<0.¢
Phosphate nd(<1) 1 : 4 5 S
Potassium nd(<0.01) 15 7.8 11 13
Selenium nd(<0.5) nd(<0.5) nd/ 7", 5) nd(<0.5) nd(<0. "
Silver nd(<0.02) nd(<0.,02) n. 2) nd(<0.02) nd(<0.:
Sodium 0.1 72 115 72

, Specific .

Conductance : 0.77 uS/cm 709 uS/cm 1093 aS/cm 801 uS/cm 810 «
Sulfate nd(<1) 86 233 . 106 116
TDS 2 486 761(4) 546(4) 567(%
TOC 4.0 2.0 11.0 8.0 - 18,
TOX (as Cl) 0.005 0.025 0.060 0.54 0.
Zine 0.03 1.9 0.03 0.1 0.1
011 & Grease <0.1 0.8 1.4 1.1 1.
pH 7.0 6.9 6.9 6.5 6.’

Notes:
a All results are reported in mg/l except where otherwise indicated.
nd None detected.

If present at all, the concentration is less than
the indicated amount. ' '
Deionized water from laboratory at Chicago Refinery.

Chicago Refinery potable water from fire station.

USEPA Primary or Secondary Drinking Water Standard.

Exceeds Primary or Secondary Drinking Water Standard.
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343
0.08
) 0.015
0.05
419
0.6
nd(<1)
) nd (<0,
74
nd(<1)
30
0.004
nd(<0.002)
0.004
0.02
nd(<0.5)
) nd(<0.01)
nd(<0.2)
342
4) 0.3
) nd(<0.05)

38
4) 0.06(4)
i8 nd(<0,0005)
) nd(<0.02)
nd(<1)
'3) nd(<0.003)
5 _
13
nd(<0.5)
) nd(<0.02)
72

Do
~—r

™

/em 810 uS/cm
116
567(%4)
18.5
0.020
0.06
1.5
6.7

Well 4

643
nd(<0.02)
0.033
0.04
784
0.1
nd(<1)
i(<£0.01)
133
nd(<1)
3 )
0.004
nd(<0.002)
0.004
nd(<0.02)
nd(<0.5)
nd(<0.01)
nd(<0.2)
732
0.4(4)
nd(<0.05)
97
0.05
nd(<0.0005)
nd(<0.02)
nd(<1)
nd(<0.003)
nd(<1)
3.1
nd(<0.5)

nd(<0.02)
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1250 uS/cm
134
368

11.0

- 0.015

0.04

0.7

6.8

Well 5

430
0.05
0.010
0.09

524
0.2

nd(<1)

nd(<0.01)
99

nd (K1)

9
~0.005
nd(<0.002)

0.005
nd(<0.02)
nd(<0.5)

'nd(<0.01)

nd(<0.2)
488
0.4(4)
nd(<0.05)

58

0.39(4)
nd (<0.0005)
nd(<0.02)
nd(<1)
nd(<0.003)
nd(<1)

10
nd(<0.5)
rd(<0.02)

22

‘960 uS/cm

122
497
15.0
0.005
7.03
5.6
7.3

Well 6

334
0.06
0.009
0.09

407
0.5

- nd(<1)

nd(<0.01)
64
nd(<1)
28
0.004
nd(<0.002)
10.004 -
nd(<0.02)
22
nd(<0.01)
nd(<0.2)
280
0.4(4)
0.07(4)

0.10(4)
nd (<0.0005)
nd(<0.02)
nd(<1)
nd(<0.003)

4

11
nd(<0.5)
nd(<0.02)

84

810 uS/cm
96

540(4)
4.0

£ 0.030
0.03

1.2
7.0




5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1

Conclusions

Based on the cumulative thickness of low permeability materials,
consisting predominately of silty clay, clayey silt, silty sand, and
clayey silt and sand, which vary.in thickness from approximately 35
feet to a thickness slightly greater than 60 feet, and the depth to
the top of the water table, which vafies from approximately 60C-100
feet below the land surface, it is concluded that the subsurface
scill and hydrologic conditions are favorably for disposal of re-
finery sludges by land application. Additionally, except for the
surficial seils which require soil amendments as recommended below,
the general soil chemistry including pH and cation exchange capacity
éppear favorable for refinery sludge disposal by land application.
The pH values for fifteen samples, -ranging in depth from 5-60 feet
below the ground surface, all eiceeded 6.5, varying from 7.9 to B.4
feet, Similarily; the cation exchange capacity in meg/100g of soil
for these samples varied . between 7.3—15.6, averaging 11.5 for the

fifteen samples analyzed.

Assuming approplate operating conditions, including sludge appli-
cation rates, maintenance of aerobic conditions and exclusion of in-
compatible waste from the land application area; and the implementa-
tion of the recommendations below, it is concluded that the subsur-
face conditions are favorable for the disposal of refinery sludges
by land application. The recommendations presented below are di-~

rected at two objectives.

First, is to improve the surficial soil chemistry to ﬁromote the
rate of biodegradation and cation exchange capacity; and, second, is
to recommend an appropiate groundwater, soil and pore water monitor-
ing program which when implemented will function to pIOVide:the nec-

essary assurance of containment within the confines~of the land

"application area.

-16-
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5.2 Recommendations’

5.2.1

Surficial Soil Chemistry Improvements

Refinery sludge disposal by land application relies prin-
cipally on rapid biodegradation and contaminant retention

within the zone of surficial soils. The analytical results

‘of this study indicate. surficial soil chemistry at the

Chicago Refinery, that range for gbod to unacceptablé (see
Table 2). It should be noted, however, that the fact that
unécceptable surficial soil chemistries exist at some loca-
tions in the land applicaiton area does not imply that land
treatment is an unacceptable disposal method.. Rather, it
simply requires that supplemental so0oil nutrients and amend-
ments be édded, prior to the sludge application. 1In prac-
tice, surficial soil conditioning is a continuing requirement
at most land treatment facility. Conceptually and in general
practice, it is not significantly different than agronomic
soil treatment employed for optomizing agricultural product-—

ivity.

Therefore, in order to adjust the surficial soil chemis-
try, additions of the following soil supplements is recam-

mended.

Lime 1 ton/acre
Nitrogen¥* 150 1lbs./acre
Phosphate* 75 1bs./acre

Potash¥ 75 1bs./acre

* Note: Pounds per acre are presented in terms of avallable
nutrient. - Application rates for commercial fertilizers

will, therefore, have to be ad justed accordingly.

-17-

" Converse/TenEch



P

P}

5

.2.2

Fertilization and liming should occur prior to sludge

application and be continued on an as needed basis as discus-

sed in Section 5.2.3.1.

Groundwater Monitoring

It is belieQed that the groundwater moﬁitoring nef&ork
(MW-1 through MW-6), meets or exceeds the monitoring well
requirements of United States and State of Illinois Environ-
mental Protection Agencies. It is, therefore, recommended
that supplemental installation of monitoring wells 1is mnot

required.

Routine groundwater monitoring including, sample collec-
tion, sample presgrvation and shipment, analytical proceed-
ures, and chain of custody control, should be performed in
accordance with methods and procedures'outlined in the fol-

lowing documents or equivalent alternatives.

- Handbook for Analytical Quality Control in Water and
Wastewater Laboratories, EPA-600/4-79-019, March
1979

- Methods for Chemical Ahalysis of Water and. Wastes,
EPA-600/4-79-020, March 1979

- Procedures Manuel for' Groundwater Monitoring at
Solid Waste Disposal Facilities, EPA-SW-611,
December 1980 '

The recommended chemical analysis are presented in Table
4. Sampling and analysis should be performed quarterly for

the first year of monitoring.

-18- Converse/TenEch
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(2)

(3)

(&)

TABLE 4

Recommended Groundwater Analysis

Parameters characterizing the suitability of the groundwater as a
drinking water supply (Interim Primary Drinking Water Standards):

Arsenic

Barium

Cadmium
Chropium - (VI)
Flouride

Lead

Mercury

Nitrate
Selenium

Sllver

Endrin(l)

Lindane(1
Hethoxychlor(l)
Toxaphene

2, 4-p(1)’

2, 4, 5-TP Silvex(l)
Radium 1

Gross Alpha(l)

Gross Batal

Coliform Bacteria(l)

Parameters establishing groundwater quality:

Chloride
Iron

-Manganese

Parameters used as indicators of

pH
Specific Conductance

Phenols
Sodium
Sulfate

groundwater contamination:

Total Organic Carbon
Total Organic Halogen

Analysis required by lllinois EPA:

Alkalinity, as CaCOj
Aluminum

Arsenic(2) _
Bicarbonate (HCO3)
Boron

Bromides (B,)-
Cadmium(2)

Calcium

Carbonate (CO3)
Chloride(2

Chromium - Trivalent (Cr+3)

Hexavalent (Cr+6)(2)
COD
Copper
Cyanide
Floride(2
Hardness, as CaCOj3

-19-~

Iron(z)

Lead(z)

Magnesium

Manganese

Mercury 2)

Nickel

Nitrate(2)

pH

Phenol

Phosphate

Potassium

Sodium(z

Specific Conductance(?2)
Sulfate(?2) .
Total Dissolved Solids
Zinc

0il and Grease

Converse/TenEch



TABLE 4 (Continued)

Notes

(1)

(2)

Specified in 40 CFR Part 265.92 (b), (1), however variance may be
granted based on ‘Union 011 Companies ability to demonstrate absense

of these parameters from land disposed refimery sludges.

Analysis is contained in U.S.E.P.A. requirements identified in Items
1, 2 or 3 above and need not be duplicated. Duplication is present-
ed herein to present the State of Illinois list of required analysis

in its entirety.

-20-
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Following the first year of groundwater monitoring (ie.
four quarterly samples at each monitoring well location), the

sampling_and analysis schedule presented below is required.

(1) Annual analysis at all monitoring wells for the follow=-
ing parameters: . .
Iron
Magnanese
Phenols _
Sodium o
Sulfate

(2) Semi~annual analysis at all monitoring wells for the
following parameters: '
pH .
Total Organic Carbon (TOC)
Total Organic Halogen (TOH)
Coees L2 comduiTouie
(3) Quarterly analysis at a11 monitoring wells for the fol-
lowing parameters:
Chloride
Total Dissolved Solids

or Conductivity

It is likely, although not clearily specified, that a com-
plete schedule of analysis similar to that shown in Table 4
will be reﬁuired on a periodic (annual or biannual) basis
foliowing tﬁe first year of monitoring. It is recommended,
based on the parameters listed in Table 3 and the results of
first years quarterly monitoring result, that an abbreviated
yet complete schedule of analysis, similar to Table 3, be
developed. Additionally, a water level measurement of the
groundwater surface at each monitoring well must be deter-

mined each time a sample is obtained.

-21- Converse/TenEch
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5.2.3

Soil and Pore Water Monitoring

Within the zone of aeration overly{ng the groundwater
table, soil and pore water monitoring should be implemented
to detect the potential migration of leachate contaminants
and provide general background information. These monitoring
activities should be performed in both a control area and the
active land application area. Treatment (ie. soil amend-
ments, nutrients, vegetation cover, etc.) of the control area
should be the same as that in the active land application
area. The control area should, however, not have been used

in past, present, or future for sludge and/or waste disposal.

The number and location of sampling points is not fixed,
but rather a function of the affected area over which active
land application is occurring. This sampling protocol is
applicable to both soil and pore water sampling discussed in
Sections 5.2.3.1 and 5.2.3.2, respectively.

It is, therefore, recommended that the number of sampling
locations should equal one per acre for the active land ap-
plication area, up to a maximum of three randomly placed,
well spaced, sample locations in active land application
areas larger than three acres. - An additional baseline samp-
ling location should be located in the control area. It
should be noted that successive sampling within.the same land
application area need not duplicate previous sample loca-
tions. It is preferable, in fact, that sample locations be
varied with time in order to accumulate data that character-

izes the entire surface of the active disposal area.

The recommended sampling methodology consists of the fol-

lowing procedures.

-22-
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5.2.3.1 Soil Samples

5.2.3.2

Hydraulic or hand driven so0ill cores should be
collected at each of the selected monitoring loca-
tions. At each location, samples should be col-
lected within the zone of sludge incorporation (ap-
proximately the surface to a depth of one footj and
below the zone of sludge incorporation (approximate-
ly from a depth of two feet to a depth of three
feet). The surficial sample (0-1 foot) should be
tested for pH énd soll nutrients in order to deter-
mine the fype and application rate of_soil amend-
ments which will be applied to the land application
area on an as needed basis. Analysis of the deeper
(2-3 foot) soill samples will be for constituents
identified during waste characterization as speci-

fied in 40 CFR Part 265.273 (a) and (b) (discussed
below). '

Pore Water Samples

Pore water samples should be collected from a.
depth of approximately 4—-6 feet below the land sur-
faée using vacuum lysimeters. Lysimeters should be
placed in the bore hole remaining after soil sampl-
ing. In order to install the lysimeter, the 'soil
bore hole will most probably need to be enlérged and
deepened utilizing a hand auger. Pore water samples
should be taken immediately after sludge application
and 'iﬁmediately after the first significant rain
fall following sludge application. Pore water sam-—
ples should be analyzed for constituents identified
during waste characterization as specified in 40 CFR
Part 265.273 (a) -and (b) (discussed below).

C =23~
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5.2.3.3

Chemical Analysis

The required chemical analysis as specified in 40
CFR Part 265.273 (a) and (b) include those consti-
tuents that exceed the maximum allowable concentra-
tions determined during EP Toxicity testing of
wastes and those constituents which caused the
wastes to be listed as hazardous under 40 CFR Part
261.32. It 1s reported by Union 0il that EP toxi-
city testing of waste sludges did not exceed the
maximum allowable concentrations. Therefore, based
on Union 011's Notification of Hazardous Waste Acti-
vities dated July 28, 1980, the analysis indicated
for soil and pore water samples would include hexa-

valent chromium and lead.

—24-
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SAND PACK —

I WEELL CONSTRUCTTON DETAILS

GENERALTZED LITHOLOGIC DESCRIPTION-

STICKUP = 2.8 FLEET

GROUND (715.0)

STEEL PIPE W
LOCKING CAP /f

CEMENT SEAL E E
NN
NN
NN
H
N
R
N
NEEN
CLAY BACKFILL —-&-E E
i
S
J R
N N
J N
N R
N o R
™ A
3
AN
S
BENTONITE SEAL ' ——)-E ‘TE

|70+

. 190

FEET
- 0-

BROWN MOTTLED TAN AND GREY CLAYEY SILT
WITH TRACE FINE GRAVEL AND ORGAN1C MATERIAL

10 4

TAN MOTTLED CREY CLAYEY SILT WITH
LITTLE FINE TO MEDIUM CRAVEL

p

20

30 -

GREY STLTY CLAY WITH TRACE FINE GRAVEL

40

50~

CREYISH BROWN STLTY CLAY

GREYISH TAN CLAYEY SILT WITH SOME VERY
COARSE SAND AND FINE GRAVEL

60

BROWNTSH GREY CLAYEY SILT WITH
LITTLE FINE GRAVEL

BROWNTSH GREY STLTY CLAY WITH
LITTLE FINE GRAVEL

TAN STLTY FINE SAND AND ROCK FRAGMENTS

GREY SILTY MEDTUM TO FINE SAND
AND ROCK FRAGMENTS

80 4

GREY STLTY FINLE TO VERY FTNE SAND
WITH LITTLE FINE GRAVEL AND ROCK FRACGMENTS

GREY STLTY MEDIUM TO FINE SAND WITH
LITTLE FINE GRAVEL

TAN MEDIUM SAND

NI

(0.006 INCH SLOT)

L

<100

CREY STLTY FINE TO VERY FINE SAND
‘WITH LITTLE FINE GRAVEL

-

[
PVC PLUG _ 1104
. 8 INCH

DARK GREY CLAYEY SILT AND
DOLOMITE FRAGMENTS (WET)

DOLOMITE BEDROCK; BOTTOM OF BORING (111.5)

BORING
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BORTNG LOC AND WELL DETAILS




WELL CONSTRUCTTON DETALLS

CENERALTZED LITHOLOGLC DESCRIPTION

STICKUP = 2,6 FEET

GROUND (719.3) 0«

BROWN MOTTLED TAN S1LTY CLAY WITH
LITTLLE ORGANIC MATERIAL

STEEL PIPE W
LOCKING CAP

CEMENT SEAL

BROWN MOTTLED TAN AND CREY SILTY
CLAY WITH TRACE FINE GRAVEL

o
o
2

BROWN MOTTLED GREY SILTY CLAY
WITH LITTLE COARSE GRAVEL

BROWN MOTTLED DARK GREY TO BLACK SILTY
CLAY WITH TRACE FINE GRAVEL

7777777777

20

BROWN CLAYEY FINE SAND WITH SOME
MEDIUM TO COARSE GRAVEL

BROWN MEDTIUM SAND

CLAY BACKFILL =t
' 304

BROWN SILTY CLAY WITH LITTLE TO
TRACE MEDIUM GRAVEL

GREY STLTY CLAY WITH TRACE MEDIUM
TO COARSE GRAVEL

404

BROWNISH GREY STLTY CLAY
WITH TRACE FINE CRAVEL

CREYISH BROWN SANDY CLAY WITH
SOME FINE GRAVEL

CREY SILTY MEDIUM TO COARSE SAND

4 INCH PVC CASING

601

777777 77777777777 77777777,

GREY STLTY CLAY WITH TRACE
FINE GRAVEL

SN\ INSINIEISVININISINNINIIIRTINIITINIINIsIIII

704
N
e
BENTONITE SEAL —Hﬂ
80+
SAND PACK —
,"ﬁ 90+

4 INCH PVC SCREEN __#.1
(0.006 INCH SLOT) ..

100

CREY CLAYEY SILTY FINE TO MEDIUM'
SAND WITH LITTLE FINE GRAVEL AND
ROCK FRAGMENTS

nnmmi

DARK GREY CLAYEY SILT AND
DOLOMITE FRAGMENTS (WET)

. 1108

PVC PLUG Adepr—1104
8 INCH
BORING

DOLOMITE BEDROCK; BOTTOM OF BORING (116.5)
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[ WELL CONSTRUCTION DETAILS
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e e a—

GENV'RALTZED LIFHOLOGIC DESCRIPTION

STICKUP = 2.3 FEET

GREY STLTY CLAY WITH
SOME FINE GRAVEL

BROWN STLTY CLAY WITH LITTLE FINE GRAVEL

TAN CLAYEY SILT WITH SOME. FINE GRAVEL

GREY CLAY WITH LITTLE FINE GRAVEL

GREY SILTY CLAY WITH TRACE FINE CRAVEL

SILTY FINE GRAVEL AND COARSE SAND

GREY CLAYEY STLT WITH SOME FINE
TO MEDIUM GRAVEL

BROWNISH CGREY CLAYEY SILT WITH
LITILE FINE GRAVEL

GROUND (704.0) 0 -
4 INCH PVC ﬁ
CASING W CAP N
CEMENT SEAL N §
SIS
NENEE
SIS
N N
NN
: .Q :20-1
N N
U
D
N :: 304
CLAY BACKFILL -—)-: N
SN
SIS
J !
\\ :: 404
N N
N
N
N 2 N
aEN
N < LY 50
NS
2 P
BENTONITE SEAL _+27 5 [
4 5 5
< | 604

BROWN STLTY FINE SAND WITH
LITTLE FINE GRAVEL

GREY STLTY FINE SAND WITH
SOME FINE GRAVEL

SAND PACK —_

GREY SILTY FINE SAND’WITH LITTLLE
FINE CRAVEL AND ROCK FRACMENTS

TAN MEDIUM SAND WITH TRACE SILT

GREY CLAYEY/SILTY TFINE SAND WITH
LITTLE FINE GRAVEL AND ROCK FRAGCMENTS

70
: .| 807
4 INCH PVC SCREEN___$ /==

DARK GREY CLAYEY SILT AND DOLOMITE FRAGMENTS (WET)

(0.006 INCH SLOT) 190

WL H

" PVC PLUG

DOLOMITE BEDROCK; BOTTOM OF- BORING (101.5)

-
€

UNTON OIL - CHICAGO REFINERY

" Geolechnical and HYDROGEOLOGIC INVESTIGATION
@ Conversen_'enECh Environmental Consullanlg APPENDIX A

MW-3 :
‘BORING LOG AND WELL DETAILS




DETAILS OF WELL CONSTRUCTION

GENERALIZED LITHOLOGIC DESCRIPTION

BROWN-DARK BROWN CLAYEY SILT WITH SOME SAND

BROWN SILTY CLAY WITH SOME FINE SAND AND SMALL GRAVEL

BROWN CLAYEY SILT WITH SOME FINE SAND AND GRAVEL

GRAY CLAYEY SILT WITH SOME FINE GRAVEL

GRAY CLAY WITH LITTLE TO NO SAND AND GRAVEL

STICKUP = 1.60 FEET FEET
GROUND SURFACE 0~
CEMENT - _| } f |
BENTONITE SEAL :
] 53 10~
/]
7
V]
2R ;: 20 -]
BENTONITE SEAL — ;; g ij
%
-l
I
V/ =z /) 30
h-r

GRAY SANDY SILT

GRAY SILTY CLAY WiTH ABUNDANT SMALL GRAVEL (TILL)

GRAY CLAYEY SILT WITH SOME GRAVEL

SAND PACK AROUND
WELL SCREEN

BROWN SILTY FINE SAND WITH SOME SMALL GRAVEL

L INCH WELL SCREEN

GRAY CLAYEY SILT WITH SOME FINE SAND AND/OR GRAVEL

BROWN FiINE GRAINED SAND

80

HOLE CAVES FROM __|
78.8' 10 89°

GRAY CLAYEY SILT WITH ABUNDANT SAND AND SMALL GRAVEL (TILL)

DOLOMITE BEDROCK

T 90
6 INCH
DIAMETER BORING

BOTTOM OF BORING

UNION OIL OF CALIFORNIA

FIGURE 3

LITHOLOGIC DESCRIPTION AND WELL
CONSTRUCTION SPEC!IFICATIONS
FOR WELL NO. 4

— e o




WELL CONSTRUCTION DETAILS CENLEALTZED LITHOLOGTIC DESCRIPTION
STICKUP = 2.2 FEET
GROUND (683.2) o~
4 TINCH PVC BROWN CLAYEY STLT WITH LITTLE
CASING W CAP Q TO TRACE FINE GRAVEL
CEMENT SEAL Q Q
N N o4
N
N
Q N TAN SILTY COARSE SAND WITH LITTLE FINE GRAVEL
Q : 20
- N CREY SILTY SAND WITIl LITTLE FINE
Q NG GRAVEL AND ROCK FRAGMENTS .
NN
CLAY BACKFILL  “PN] N ,
Q h 301 GREY CLAYEY SILT WITH FEW ROCK FRAGMENTS
J N
N [N TAN SILTY FINE SAND WITH SOME FINE GRAVEL
N N
N o
N Z [N ,04 CREY SILTY FINE SAND WITH
N 4 N SOME FINE TO MEDIUM GRAVEL
O P
BENTONITE SEAL -Nz 4% Y T A e Y S U
% PAN SLLTY VERY FINE TO MEDLUM SAN
. - D
B [ 5o TAN MEDTUM SAN
o .
) y TAN FINE TO COARSE SAND WITH
, LITTLE FINE GRAVEL
SAND PACK —> " . -
o 1. 60
. GREY CLAYEY STLT WITH TRACE FINE GRAVEL
L'.‘-; . GREY FINE TO MEDTUM SAND
4 INCH PVC SCREEN é\*: 0
(0.006 INCH SLOT) 1
J— GREYISH TAN SILTY FINE SAND WITH SOME
—_—l FINE TO MEDIUM GRAVEL
—l.18 DARK GREY CLAYEY STLT WITH LITTLE FINE GRAVEL (WET)
i
— DOLOMITE BEDROCK; BOTTOM OF BORING (88,0)
PVC PLUG :
8 1INCH
BORING
' : UNION OIL - CHICAGO REFINERY
G hnical and . HYDROGEOLOGIC INVESTIGATION
_ - eolechnical and - APPENDIX A
@ Converse(TenEch Environmental Consultantg MU-5
[ ' ' BORING LOG AND WELL DETAILS




WELL CONSTRUCTION DETAILS

= = - e

GEN#RALTIZED LTTHOLOGIC DESCRIPTION

STICKUP = 1.4 VEET

BROWN STLT WITH LITTLE ORGANIC MATERIAL

TAN MOTTLED GREY CLAYLY SILT
WITH LITTLE FINE GRAVEL

TAN SILTY MEDIUM SAND WITH SOME FINE GRAVEL

DARK GREY CLAYEY SILT WITH TRACE FINE GRAVEL

GREYISU TAN SILTY FINE TO COARSE
GRAVEL WITH SOME FINE SAND

DARK GREY CLAYEY SILT WITH SOME
FINE TO COARSE GRAVEL

GREYTSH TAN SiLTY FINE TO COARSE
GRAVEL WITH SOME FINE SAND

DARK GREY CLAYEY SILT WITH
TRACE MEDIUM GRAVEL

CREYISH TAN SILTY MEDTUM
SAND WITH ROCK FRAGMENTS

GREY CLAYEY/SILTY FINE TO MEDIUM SAND
WITH LITTLE FINE GRAVEL AND ROCK FRAGMENTS

GREY FINE TO COARSE SAND

GREY CLAYEY FINE SAND WITH
TRACE COARSE GRAVEL

GREY CLAYEY SILT WITH TRACE FINE GRAVEL

BROWNISH GREY CLAYEY FINE SAND (WET)

DOLOMITE BEDROCK; BOTTOM OF BORING (91.5)

GROUND (696.8) 0
4 INCH PVC
CASING W cm’—) ” g
CEMENT SEAL E S
N N0
N
NS
N R
S
N 2071
NS
N
N
J N
CLAY BACKFILL -—-)-\ N
(N30
NN
N © N
NEN
'
SERN
?71 L’Fﬁ*éo-
& [
BENTONITE SEAL -~ %__a
E? E Ei
'? €:50-
SAND PACK —>' - 160
—1:|70]
4 INCH PVC SCREEN — ;
(0.006 INCH SLOT) L g
. ." : .. 80 -
PVC PLUG j L’ ~ 907

8 INCH
-BORTNG
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GRAIN SIZE DISTRIBUTION CURVES
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3 2  13/4 3/8 4 o 30 60 100 200 SIEVE No. )
100 T 1 T —— T T °
1RN tly ' ! F"‘LL =y troce
90 ! i [ ! P | i |4
R vl : ! ; W qs "
| | \ 1 | ™~ little
T a0 i Hl ! ' | | \€\~l A 20
(] J . (I T i | 1 ‘r q N
o i (] ! | | - | 1N \ . .
= 70 ! ' : ;l I ! s l' | : \\ \ some
> Hh rle L ! ; TS N '
@ i i) ) u ! by : \ L - 35
60 11y L4 1 1 1 .‘ ! ! h_ :
o ¥ Ll | ! ! Lo ! \ and
= AR L ] M
@ 50 1 L | N 1 ! 1 ; %0
[ | ] I' ] : ] 1 1 ; N\
HER L : i ' ! ! [ N N
w0 RN 'l . I J | i t and
g N1t L ) 1 T t T T AN .
= 1NN L I I l ! I I N N i
= it | ] | ! I 1 \ 1]
w ! I 1 ! ! ) s ' | ! k;
W 30 AR L + ' t T I [ N some
@ 20 - - : ; ! 20
]! i i " | P ! little
10 d 1 il L p ! : : . 10
: } D ) : [ 1. | |T
| : : : ! [ : : : | troce
o ! I 1 i 1 i ! — 1 0
200 - 60 20 6 2 06 0.2 0I5 0.06 0.02 0.006 0.002 0.0006
' _ GRAIN SIZE IN MILLIMETERS
BOULDERS GRAVEL SAND
COBBLES c Lm oy . ¢ M g . SILTS 8 CLAYS IDENTIFIED BY PLASTICITY
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3.5' -
MW-3 S-1 5.0' Brown_ Silty clay loam
— 29.5" -
MW-3 S-6 30,0 Dark erav Silty clav 1gam
PROJECT LOCATION Lemont, Illinois BY G.P. DATE 5-11-81 PROJECT No. 81-06103-02
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PROJECT No. 81-06103-02

0.006
IDENTIFIED BY PLASTICITY

002
SILTS B CLAYS
5-11-81

0.06
DATE

IDENTIFICATION

02 0I5
IN MILLIMETERS

Gray Gravelly Silty loam
8Y G.P.

Brown Siity loam
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GRAIN SIZE DISTRIBUTION
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PROJECT No. 81-06103-02

DATE 5-11-81

IDENTIFICATION

ty loam
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0.002
PROJECT No. 81-06103-02

0.006
IDENTIFIED BY PLASTICITY

0.02
SILTS 8 CLAYS
DATE 5-11-81

0.06

IN MILLIMETERS
IDENTIFICATION

06 0.2 0I5
BY G.P.

GRAIN SIZE
Lieght egray Silt

_Gray Gravelly 3ilty loam

41.5"
81.5'

DEPTH
40.0' -

|
80.0'
I1linois

M

20
GRAVEL

1
SAMPLE
5-9
S-17

C
Lemont,

60

BOULDERS

COBBLES
BORING
MW-6

200

SYMBOL

PROJECT LOCATION
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EPORT NUMBER A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC.

F115-220 _ 5011 Decatur Road @ Fort Wayne, Indiana 46806 ¢ (219) 456-3545
SAMPLES
SEND SUBMITTED
10: CONVIKSE WARD DAVIS GROWER: OLENN WITTMAN BY:
GLINN WITTMAN SAMPLES B-1 (MW-1)

100 TuCHNeCeNTEH DRa
MLLFORD OH 45130

s¢ eron 054G 1/¢ 1 enctl SOIL ANALYSIS REPORT

- . -PERCENT
(E [ UI'A‘A::f PHOSPHORUS | POTARSIUM MAGNESIUM CALCIUM £00ILM [L] | wvono. .c.Ld“ i BASE SATURATION (COMPUTED)
L s m F P2 K e Lo Moo | son | sureem | OEW oy .
TH e | %L g | M e SN A R | W o | ceC| % % X I .
FET) L I A A | wetnars |, pwagnaty -'!!"“-": s RATH o .'. wee/100g | meg/100g |. . l,_“' “* Gl " 1. .P
70" P198 Yo atvL 3 VL 7T vL 81 L ey VH 1300 L 6.4 [ 0ad | Tl J'.s'.o Tad 317 4723 | 3a | 0a0
5'0149 Q.6 SivL| 1 VL] 2 Vo |ty VL [3.U VH POOU H 6.2 LaO 31320 1.1 1oy fOac [0.0 |00
25" 1200 4.5 74M 1T vL| 5 VL | 9e L |e?0 VH J%Du H lBal 0.0 )12.1 (1.9 19.9 feac |[UaU | 0ed)
%50'}'201 bav 1CZH T vy 3 vL 110 ™ |250 VH 1900 N Se0 0.0 J1a9 |2e., J8al ri.l. 00 |Qau
(SEE EXPLANATION ON BACK)
MANGA- ) sOoLUBLE MOLYS- R PAATICAL !I_ZE AILALYSIS .
. : K XCEES RIDE DENUM
AMPLE NITRATE SULFUR Z2iNC NESE IRON COPPER . BORON L IME SALTS CHLO % % % SOIL
"MBER w0y g In - Ma Fe . ] RATE o € Mo TEXTURE
_ wnBO3EALTY | pemd RATE s RATE | powia RATE | pom-fe RATE pouCe AT | opmBOATE | . | wetwwenBATE | we@BATE el RaTE| SAND | SILT | CLAY
A ] ~—
This regort gppliss only to the ampisis) testeadNGaMDIes are retained
- a maximum of thirty days sttsr tesiing.
AsL AICULTURAL LABORAJORIES, INC. .
ay
G R N I I RERa e 1 oo B 4 78 Gonveny 10 e 2ons 200

COLE TO RATING: VIR

LS SEY NN IR T P S
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REPORT NUMBER

F116-22

A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC.

5011 Decatur Road ® Forl Wayne, Indiana 468006 ¢ (219) 456-3545

SAMPLES
sinD GLENNWN WLTTMAN GLENN WITTMAN SUBMITTED
TO (UNVLRSE WARD DAVIS DIXO GROWER SAMPLES B-1 (MW-1) BY
100 TECHNzCLENTcR ORe
MILFORD OH 45150
DATE 04/ 30/061 PAGE 1  SOIL FERTILITY RECOMMENDATIONS (ilbs./A)

'Y OUR - AMENDMENTS N P05 K0 Mg 8 Zn | Mn | Fe | Cu B [ Mo |
SAMPLE CROP YIELD LIME LIME |GYPSUM| ELEMENTAL sear
NUMBER L8:A OF |TONS/A [ TONS:A| SULFUR NITRO- PHOS- POTASH | MAG- SULFUR | ZINGC [MANGA] 4a0n |COPPER|BOAON | MOLYS. | ~OC!

) i . CoCON LBS/A aenN PHATE _ | NESIUM NESE DENUM jiom 8.
1 CORN 1406 (U 0.l 190! 130 | 180
1 SOYBLALS .40 =nu 0.C 5 30 135 -
P2 CORN 140 Lu 0.y 230| 135 | 180
; 2 SUYBLANS 40 LU D.(j 5 36 | 140
i 6 CURN Ta( tU Ul 1tu] 135 | 16U
| & SUYb_ANS LG U Ua i 5 o0 | 140
I 11 CCRN Tou U 0.C 165 135 | 160
11 SUYBEANS 4l su Lau 5 80 6J
ll .
!
|
i
i
AEMARKS
A & L GREAT LAKES AGRICULTURAL LABORATORIES INC
BY : _ '
B il
Owr teports and I et s, are tor the excluswve and ronfidenhal use of our clients, and may not be reproducedin whole or in part. nor may any relerencs be made to the work, the tsults

O the COmpany many adverttarg Aews release or other pubhc announcements withoul obtasung our .pror wotlen authonratiorn " Copynght 1977
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REPORT NUMBER

Fu fea =9 "=y v -0 ™9 | 3 "9 a I

A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC.

ey '™

i "y v

F11,-23 5011 Decatur Road e Fort Wayne, Indiana 46806 e (219) 456-3545
. SAMPLES
SUBMITTED
To? GLENN WITTHAN Grower. GLENN WITTMAN BY:
~ CONVch3E WAKD DAVIS SAMPLES 8-2 (MW-2)
10U TECHNEC.NTER DR.
MILFOURD OH 45150
U4/5307 51 1
DATE OF REPORY ' PAGE SOIL ANALYSIS REPORT
. PERCENT
fS AMPLE - '::\"1‘::: ¥ movnonu: rou:uuu ma:wuu CAI‘.:I:IUH so:wu 1] n:l::o. !f:::. SASE SATURATION (COMPUTED)
L L] .
DEPTH wumser | % - !;n (Week Sray) n,u;o,: . .' S e S0IL | BUFFER " CE'E"":" % % % %
(FEET)| ~ BAIE. MJA| e PRATE | pinary | g tats | pewepnaty |G weranqsy | esepart | pH | o w10ty fmeyrasy | K | M ) B W N
0" 72| 1.4 532L « VL & VLI 77 L] 3¢5 VH[1250 M St 70 Uah| 9.9 2.01530.7103.1] 4.0f 0.
25" 7«05 |04 SCVYE 1 VL 2 vy 43 VY 325 VH| 2100 H| . Gac . 00133 Ua?]|20a5|78ab| 0ou| Oal
6P5'17c¢04(1.0 44 Vi 1 Vi € L] <6 v 90 K |1500 VH g.1 D0 0e3] 0.7 Y40 20e2] 0.0| 0.
T150' 1 7¢U5 | 1a1  4evi 1 Vi 16 L 4n VL 235 VH| 1050 H ' Bed 0e0| 723| 1a7(2047|71.0] 0.0] 0.
(SEE EXPLANATION ON BACK)
e - .
MANGA. : SOLUBLE MOLYS . < PARTICAL BiZE ANALYVES .
: EXCESS ENUM
SANPLE MITRATE SULFUR 2INC NESE IRON COPPER . 0ORON LiME SALTS CHLORIDE DENU % % % oI
NouseR | wo s 2 . Ma Fo e : mATE | o Me TEXTURE
ot MATE | e dBATE | pedaMATS_ | pwedmRATE | specfedAT [ mpweaRATY | sewamaty o). ATH,| mwBRATe | swide NATE| SAND | SILT | cLAY
This report applies only 10 the sampieit) tested. Sampies ara rétaines
- 8 manimum of ihirty days alfter 1e1ting,
A &L GREAT LAKES AORICULTURAL LABORATOAIES. INC.
CODE TO RATING: VEAY LOW (VL), LOW (L), MEOIUM (M|, HIGH (1), VERY HIGH (VH), AND NONE (N) MULTIPLY THE RESULTS IN npm BY 4.6 TO CONVERT TO LAS. PER ACRE P205 -
FH FLtiaalfr PRI NOACH BRI FASY sanee MUl? TIPLY THE RESULTS IN pom RV’Q 4 Y'O CON\{E.RI:'YIO LII‘SP‘(’RACfogﬂ

s sitinc LRt pEen
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oAb
EPORT NUMBER F11o— 25
: - A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC.
5011 Decatur Road  Fort Wayne. Indiana 46806 e (219) 456-3545 '
: " SAMPLES
SIND  GLeNN WITVMAN i GLENN WwITTHAN SLYJBM'”ED
O COLVERS: #ARD DAVIS DIXD GROWER SAMPLES B-: (MW-2)
10 VECANCCONTLR DRa
MiILFORO UH 451.0
JATE Gal 30/ 61 PAGE 1 SOIL FERTILITY RECOMMENDATIONS (lbs./A) |
YOUR AMENDMENTS N PZOB K20 Mg 8 In Mn Fe Cu : ] Mo aper
SAMPLE CROP YIELD LIME LIME  |Gypsum| ELEMENTAL ’ st
NUMBER ‘ L8-AOF |TONS/A | TONS:A| SULFUR NITRO- PHOS. POTASH | MAG- | suLFum | ZiINc |manoa | yaon [copren| BomoN [moLye. [noc
. 1y N Ny . CaCO1 B LBS:A GEN PHATE | NESIUM . . NESE | : DENUM Jion
1 CORN 1.0 4 Da (] 150] 135 160
1 SOYJLANS 40 EL Ul 3 30 125
2 CORN 140 85U 0.4 2401 135 150
P4 SOYEZLANS 40 bLu DU 5 60 140
6 CORN 14U U Oay <5 135 13C
6 SUYLLEANS &0 BJ 0.t 5 8U 140
11 CORN 140 bU D.U 1v5 115S Tou
11 S0YocANS ; 4C oU Day 5 30 | 14u
EMARKS

A & L GREAT LAKES AGRICULTURAL LABORATORIES INC.

BY

Our reports and Iellers are ior ihe gxclusive and conlidential use of our chients, and may not be reproduced ip whole or in pari. nor may any re!t:-m.nr.e be mirde 10 the work, he results
O 1he Company 10 any adverhsing News ease or ather pubhc annonncements without oblaining our prot widlen authonzatizn Copynght 1977
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AEPPRT NUMBER ' , A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC.
F110-24 5011 Decalur Aoad ® Fort Wayne. Indiana 46806 e (219) 456-3545
SAMPLES
SEND . _ o SUBMITTED
Sen® GLENA WITTMAN crowen. LENN WITTHAN By:
CONVERSL WAlD 0AVIL SAMPLLS B-3 (MW-3)
100 TECHNECENTER DR i
MILFOARD OH 45150
DATE OF REpORT 04/ 35U/ pPAGE | ' SOIL ANALYSIS REPORT )
([ DAGANIC PHOSPHOAUS POTASSIUM | MAGNESIUM | CALEIUM | S0DIUM pH Cutien PERCENT
SAMPLH " MATTER ¥ ; - T P ™ - N:f::ﬂ- Exchenge WABE BATURATIUN (COMPUTED)
DEPTH ! 2 Mool soiL | suerEn " Capesity
(FEET)| WMsER [ % . gl | M core o oo S 1 ow | cee | ¥ R % %
ol BAIE Weh| weRans | iy | swmate | pewyaars | pweonart | mwsatare | oM | g westioey jwegtony| M| W | % )N [ W
1] 5 7c2ue|u.s  >ivl 1 VL 20 K co L| LSC VH[17U0 M | ve Ul 1322 1.3)34.86[04a1] 0.0f O.
3115 79?2106 35V 1T VL 2 vl 70 L] 3530 VH 2100 H Gen DGl 15a5| Te35]21a5]77222] U.U] O
o]30772doce1 vt 1T viE 3 vy Tu2 L} ZeG vl 2000 H Eal D.0]15a2] 240|206 75a4] JaU]l 0.
9457 72dy (1.5 4L 1 v( O Vi P4 L 235 VR|1EUD H Ba: D0[ 111 1.7(17.0(8Ja7{ D.0| O.
{SEE EXPLANATION ON BACK)
( - | MANGA. soLusLe MoLYE  PARTICAL IZE ANALYRY
SAMPLE | NITRATE | SULFUM TINe NEse IRON COPER | BORON  |AXCZiSl  sALTE CHLORIDE | DENUM |~ . N oL
NUMSER n03 ' I Ma Fe Cu ] RATE | - - %] Me . TEXTURE
e BOTNRATE | pomdRATE | sgmdsRATE | pomMaPATY | ppm—3sBATE | woleMTL |  ppnnnaTs | webevwmAATE | ppeGIRATE  |ppe AATE| SAND | SILT | CLAY
. This raport gpplies aniy 10 the samopis(s) tested. Sampies are retained
& manimum of thiriy days sher esiing.
A S LGAEAT LAKES AGRICULTURAL LABORATORIES, INC.

CODF TO RATING VFRAY | OW (VL] LOW (L}, MEDIUM (M) HIGH [H), VERY HIGH [VHI, ANO NONE (N} exes mn_rlm v THE RESULTS m pnm nv n s 1’0 ccmvclr ru L ns PER ACRE P304
By T VT g T g € g ¢ B TR [ lllh N w0



i ve N3 W "9 S THW FTY (N ™% [ 3 W Ty iy M ™ (M TTY ™M

REPORTNUMBER P17 24 A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC.

5011 Decatur Road e Fort Wayne, Indiana 46806 e (213) 456-3545

Senp GLihin WITTMAN GLENN WITTMAN f%g&$ﬁo
10 CONVLRS: WARD DAVIS LiXo GROWER SAMPLES 4=3 (MW-3) BY
160 TECHNECENTER Die
MLLFCRD O0d 45150
DATE 04730701 PAGE 1 SOIL FERTILITY RECOMMENDATIONS (Ibs./A)

YOUR . AMENDMENTS N P04 K0 Mq. 8 Zn | Mn | Fe | Cu B Mo |
-SAMPLE CROP YIELD LIME LIME JGYPSUM| ELEMENTAL : stet
NUMBER . LB A OF |TONS/A [TONS A| SULFUR NITRO. PHOS. POTABH | MAG- | sULFUR | ZINC [WANGAL ynoN lCOPPER|BORON | MOLYS. [~

) o - CeCOI . o tesa aEN PHATE | NEBIUM | | mese . DENUM |:on 8
1 CORN 140 LU Oad 200 1351 180
1 SCYBEANS | 40 o 0. (] 5 40 | 14U
L3 CORN T4l 2u G- ( 2oo| 135 | 180
f' 3 SUYL EANS 40 voi Y PRy 5 60 | 140
i o CORiv 146 .U : U. U 185 1535 | 135
! o SUYBEAND 40 tu . Cad 5 50 2%
} 9 CCRN 140 U 0. 1201 135 1&0
i 9 30YbcAiny 40 bu Uat 5 60 1 140
|
!
|
l
!
1EMARKS

A & L GREAT LAKES AGRICULTURAL LABORATORIES INC
BY ‘

"

‘Qur repnrts and letlers are tor the exclusive and conhdential use ol our clients ard may not b reproduced it whola or in part nor may any refeiences be made to the work, the rosulls
O Ihe COMPaNy i any adverismy, news telttase: of DIer pubie, announeemenis without obtanng oas ot witten authonzabon” Copysigivt 1977



B8 "™ T, M omM TN E Fm

g1l ™ 313 Mg = 3 O™ ™1 29 T ™M
REPORT NUMBER . A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC.
F11s=co 5011 Decatur Road e Fort Wayne, Indiana 46806 @ (213) 456-3545
SAMPLES
SEND SUBMITTED
10: COGAVICRSE W“WASD DAVI: GROWER: ULL NN WITTMAN ayY:
DLoNN wiTTYAN SAMPLES o©=3 (MW-5)
vO TECAN:CinTtH DR
MILFORD OH 45120
JATE OF REPORT UL/ U170 PAGE] SOIL ANA'LYS|S REPORT
' _ PERCENT
SRMPLE| |, gneamC - "“‘""“"“:1 "":“”" "“::""" “:‘”""v_ s.o::un oH w¥ono. o BASE SATURATION (COMPUTED)
] O N
DEPTH wuupen | % . gon | b | tcore o 1oil | surrn vl x % X | %
(FEET)| | oate _ oih| moc¥ian | pmpary | wwymars | oewemary | wmoomary [ mampsty | oM | o |wewiom ipeyiong| ¥ ) W | 8 | M | W
1150010 .7 /vt & VL[ o VL 200 Vi |4%d VH J230 M 7.3 U.t 1 ia0 [hei 497 bouy [Jav [0a0
< 10'!?011 H.é S3uvi T VL 6 VL | %4 VL |z.0 Vi 7900 H Lol GoO J2.0 [1a1 {00 [Bak (0.4 |00
S 25" y012 ¢.1 ool 1 VL] & VL [ 8T L [Li3 VH 1ust H 79 0.0 11.3 (1.4 7.5 131.4 U-0 |00
12160' 013 2ad  72M T vl 2 VL | 38 vL {145 H 1730 VH sa0 DD | 7ed 11a0 {.'-_'.'5 Lboa? |0.0 | 0.0
L}
(SEE EXPLANATION ON BACK) _
. - ~
' MANGA. : i SOLUBLE MmoLys- | o PARTICAL SIZE ANALYSIS o .
N 88
SAMPLE | WITRATE | SULFUR Ne NESE (RON COPPER * | BORON Exces ..f“" CHLORIDE | DENUM | N % soIL
NUMBER L) ] In Me Fe Cw 8 RATE |- & 4] Ms TEXTURE
AnS0A AATE | pewd ATE opm3e RATE poeea RAT] | pym—FeRATE | ppwrCe RATY gy § QATY . i) uebaien BATE | ppesiAATE | pgrise g4 SAND | SILT | CLAY
. + e tonam of ity days s rergg, L Sameter tre retsinea
A S L GREAT LAKES AGRICULTURAL BORATORIES. INC.
» - [ ]
CODE TO RATING VERY (LOW (VL) LOW (L), MEDIUM (M), HIGH fH), VERY HIGH (VH), AND NUN’E Ny, s MU:._::PLV THE RrESULVSIN ppm BY ;.C :0 CONVERY YO Ln; *eH ACRE "79’
A TEM A T M N YL L AT aaee MULTIP Y THE OESHILTC M npm AV 24 TO CONVERT T 0% 800 ATar e

-------- o NTE R I T R R LN I XN
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REPORT NUMBER

o |

A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC.

F118-25 5011 DECATUR RD. ® FORT WAYNE, IN. 46806 » (219) 456-3545
Converse Ward Davis Diox SAMPLES
SEND G] enn w1 ttman SUBMITTED
To 100 Technecenter Dr. GROWER: Glenn Wittman By:
Milford, OH 45150 '
A Samples B-5 (MW-5)
DATE 5/4/81 PAGE SOIL FERTILITY RECOMMENDATIONS (ibs./A) |
voum LIME N PO | %® | % 0 DRI ]
SAMPLE ACRES CROP ) YIELD . %
NUMSERN LIME | KIND v NITRO- PHOS- POTASH | MAG- SULFUR | BORON | ZINC |MANGA-| IRON [COPPRER| MOLYS- :
o - . C TONS/Al oo QEN PHATE | . . | NESIUM T sl S R
rtenasidon smadn i -l i VA PN VI . . g ; N U VT . caaddabodl b e Vo L M -"..ul.\'z MRy xsi B
1 Corn 140 bu | O 195 125 | 35 |
Soybeans 40 bu 0 5 75 0
! 2 Corn 140 bu 0 200 135} 180
Soybeans 40 bu 0 5 80 140
i 5 Corn 140 bu 0 185 135 180
Soybeans 40 bu 0 5 80 | 140
12 Corn 140 bu 0 180 | 135 180
Soybeans 40 bu 0 5 80 140
1EMARKS

A & L GREAT LAKES AGRICULTURAL LABORATORIES. INC.

BY
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RLPORT NUMBER : Y A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC. .
F11.-2¢0 5011 Decatur Road e Fort Wayne, Indiana 46806 e (219) 456-3545 :
SAMPLES
SEND - ) _ : L SUBMITTED
CONVCRSL WARD DAVIS SAMPLCLES B—6 (MW-6)
100 TECHNECENTLR DR :
MILFORD OH 45150
oateof aeport 0473071 pace 1 SOIL ANALYSIS REPORT |
- : . . PERCENT .
SAMPLE mnr:::‘c PHASPHORUS POTASSIUM | MAGNESIUM CALEIUM 2001UM pH uvono- | f::- BASE SATURATION (COMPUTED)
DEPTH| U o h 2] X My Cs Ne . soiL | BuFFen | GEN |
P T Y I B o B B AR BT R Wo| ceC | % % * % X
(FEET) CBATE WesA| memtRars | errars, . e oAt | pmngnaty | wmeanars [ peberare | M| e (meisy metng | K | M il PR Y ol
110100141 1.2 4EVY 4 V‘F' 7 L P! “T 115 vd| 640 M Se7] b9 1.1 Jadl 14712162 56aé}20e=} O.
215001510 Sivl T VL 2 Vi od vi 443 VH|{ 2350 H bed UoU{ 1500 1a1]cre?]75%<| Dalf 0.
5pR0Yu1c|{lad 404 1 vl ¥ L S54 VK 175 H | 1300 V) bal a0l 10e3] 123{13e3] 84.9] 4o Oa
150" L1/ 1e4  H2L 1 v[. 7 VL 39 vil 1305 K [ 1090 VH Cad V0] Y1 1.1/ 11.3| 372a1] 0.0] Ua
L
(SEE EXPLANATION ON BACK)
( MANGA- " . SOLUBLE : MOLYS- o ,PARTICAL SIZE ANALYSS N
SAMPLE NITRAYE | SULFUR 2ne NESE IRDN COPPER S0RON [EXCESS|  SALTS CHLORIDE | DENUM
_ _ AN I | vime : % % % soIL
NUMSER w0y s 2 Me Fe LR B D L3N R oo Me TEXTURE
B B RATY | ppmd MATE 22 RATE weiia A4TL | pom—JoRATS | gpmCu RATY PAOATE | oo e BATE | spmGRATH My BATE | SAND | SILT | CLAY
This report sppliss only to (e sampls(s) tasted. Sampies are ratained
e a manimum of thirty days sftsr testing.
A 8L GARAT LAKES AGRICULTURAL LABORATORIES, INC.
« R
[ 3 4
COOE TO RATING: VERY q_éw {VL), LOW LY MEDIUM (M), HIGH (}4), VERY HIGH [VH), AND%NE IN) sese MULTIPLY THE RESULTS tNpem BY 4.6 TO CONVERT TO LBS, PER ACRE 910’
. VU . 2 T P ¥} MULTIPLY THE RESUL TS IN nom AY 24 TN CONVERT TO LRS. PER ACRE K,0
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1EPORT NUMBER Fl11e—2e

A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC.

5011 Decatur Road e Fort Wayne, tndiana 46806 e (219) 456-3545

SAMPLES
SIND  GLLNN WITTMAN GLENN WITTMAN SUBMITTED
TO CONVLRSEZ whRD DAVIS DIXU GROWER SAMPLES B=¢ (MW-6) BY
100 TECHNECENTER DR
MILFORD OH 45154y
JATE 06230701 PAGE 1 SOIL FERTILITY RECOMMENDATIONS (lbs./A)
;voun AMENDMENTS N P04 K20 Mg s Zn ( Mn | Fe | Cu B | Mo |
SAMPLE : CROP YIELD time | LIME [GYPsum] ELEMENTAL . 1 . secry
NUMBER . : (8 AOF |TONS/A | TONS/A| SULFUR NITRO- PHOS. POTASH | MAG- | SULFUR | ZINC [MANGA aoN [COPPER{ BORON { MOLYE. [MDICA
. e, T L S CaCO3 . Las/A | 0N PHATE ) NESIUM : NESE N DENUM .riu_:
1 CORN 140 5y 1.9 190 125 | 180
1 SCYBEARNS 60 tu 1.1 5 751 140
l CORN 140 U Ua ] 2C0{ 135 | 180
2 SCYBEANS 40 cu o.q . 5 80 | 140
5 CORN 143 3y . (] 1251 135 ( 182
5 SUYBLAND 4C Su 0. 5 ol { 140
11 CORNMN ) 140 =y 0.( 190t 1351 1380
11 SUYBEAWS 4C wy” 0.y 5| 80| 14u
EMARKS

A & L GREAT LAKES AGRICULTURAL LABORATORIES INC.

BY

 QaE

“Our reports and letters are for the exclusive and conhidennial use ol our chenls and may not be reproduced in whofe ar in part, nor may any reference be made (G the work. the resufls
of ihe company b any adverhising. news release. or other puble, announcements withoul obtaing our pror wrtlen authonzahon ™ Copynight 1977 :






BORING

SAMPLE

PRy - — L

~ UNION OIL - CHICAGO REFINERY
HYDROGEOLOGIC INVESTIGATION
APPENDIX D
UNIFIED AND USDA TEXTURAL CLASSIFICATIdNS OF BORING SAMPLES

B-3

B-5

B-6

S-1
5-6
5-18
S5-21

S-1
5-6
S-18
5-21

5-1
S~6
5-11
5-17

5~1
-5
5-9
5-17

ESTIMATED
UNIFIED PERMEABILITY
DEPTH (FT.) GROUP SYMBOL (cm/sec) USDA TEXTURAL CLASSIFICATION
0.0 to 1.5 CL 10-6 to 10_8 Dark brown silty clay loam
25.0 to 26.5 CH 1078 to 1078 Dark grey silty clay loam
85.0 to 86.5 ML _10"3 to 10_6 Light grey gravelly silty loam
100.0 to 101.5 ML 1073 to 107° Light grey silty loam
0.0 to 1.5 CL 10.6 to 10_8 Brown silty clay loam
25.0 to 26.5 SM 10-3 to 10“6 Brown sandy loam -
85.0 to 86.5 ML 10-3 to 10-6 Light grey gravelly clay loam
100.0 to 101.5 CL 10_6 to 10‘-8 Grey gravelly silty loam
3.5 to 5.0 CL 107% to 1078 Brown silty clay loam "
29.5 to 30.0 CH 10-6 to l()'-8 Dark grey silty clay loam
53.5 to 55.0 CH 10—.6 to 10-'8 Dark grey silty clay loam
85.5 to 86.5 ML 10—3 to 10_6 Light grey silt
3.5 to 5.0 CL 10—6 to 1078 Bréwn silty loam
23.5 to 25.0 ML-CL 10-5 to-10—7 Gréy gravelly silty loam
38.5 to 40,0 ML-CL 10_5 to 10_7 Ligﬁt grey gravelly siity loam
73.5 to 75.0 CL 107 to 1078 Light grey‘éravelly silty loam
0.5 to 2.0 ML-CL 10-5 to 10—7 Brown silty 1oém-
20.0 to 21.5 CL | 10..6 to 10-8 Dark grey silty loam
40.0 to 41.5 CL 10-6 to 10.-8 Grey gravelly silty loam
80.0 to 81.5 ML 1073 to 1078 Light grey silt '
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UNIFIED SOIL CLASSIFICATION SYSTEM AND CHARACTERISTICS PERTINENT TO SLUDGE LANDFILLS*

Sruaol Patential b S1d ASHD Mt
t 1nage Fermeabi it 11} Reuirements lor
B2jot Dinisions »—l-”—m—[m(mm!m NANE ‘fcllosl haracteristics® Yatue for Emparkments om pel s"' Campaction Characteristics ! %lml Dy Weipit] Seepage Controf
1o} . bpercu It Y
a0 - =ax
Well-greded yravels or grasel-sand Mone ta very Yery stable, parvious srells b Boad. tractor. rubber-lireg
- -00 - wrvtucer Dittie o no fines strght tacellent al dixes snd damg v> 10 \leei-whreled roller 128135 Poorinae cutolf
I -
[} - Poariy yreded @)t or grevel-sard] Rone 10 ver ] ) '
» vel- v Ercetient rusonebl, stadle. gerviavs i Qood. -trector ot :
™ - h @irteres, I1tlie or ng finas slogmy * shulls of qihes and dacs veoi0? stecl-wnraled rolter 18-y Pesitive co10ft
SevELLY Fare t
Qs are to Reasonadly slabie, Aol peri-
v [ Sihly gracels. gravel-sand. .ol Stight ta paor Lcwlarly swiled to snells. . Goad =tih close contigh,
S eataras wediue Pour to bl @8y Be whed far imperye o 158 :u:r-:-l: sheeps oot 120 -1 Dre Ireace to nune
i - sractically tour cores oc Blamrety elte
- persious
- Poor ta 6
Clayor gravaly. g el sand-Cley “'(hl e . 11y staple. sey de used tor A =19 Fair. rubsesr-tired, Wheepalsot .
sc arelares nedva practically aperyious core o108 {eatter ts-10 Nane
mpervicul
Well -ge ands ar gravelly gands | Nune Ie vely Ercelinnt . ows 3ections -1 Votlrasm Biunaal gn¢
b a Iirttie or ne finss shogm shopw #roteciion requires Lo Gead. traclar +ie-110 Grarneqe or meiln
-
-
Poorly gltased sands D gra.etly Noar ta seiy feasonably stadble ma) by vwes
" [T Vaslrusa dhanael 4nd
110 » sonss, 1ittie ar ao fines s)eght Excellent in @ibe awction weln Flal siapos 1o Good. tractor 100-120 MO
$aapr
0L farr 1e Facrly staple ot aartic- i, .
- » 300ty sands, tane-siit @ntereg Siight 1o ’ wlerty Suitad to shells bt LI Gowd. wiIk closc coalrol ve a sienkit and
- nek Poar Lo wer B¢ wrad fer 18pervioes ts 10 rubrerrred. unespiial Hoizs e e et
- practically cares or 4rhes raller
- erviovs
s Poor 1o Farrly vtable wse for capecs- -
[ - Clayer sands. rand-clay erxtures “'g"' re practically (9vs core far flood control s =0 1052125 None
e impervious structures to 10
f I taorgencc 1110s and very fine tangt roce Farr te Poor staw:l:ly =a) be used = p”? Gowt 10 poor  cloae cantrol
L8 Ttowr, 1rer tlayey fine sends or for emsantmenis with gropar -6 essirteal. rys Y] ”-120 Yoo trencd ta nong
$iis elarey siite milh aliqnt plastacaty paor control to 10 " ieensloot roll
, . collor sheessioot rollcr
Mo -
cuary | - taerqamic ol 1 low t .
sy - T araetny e veney | R e[ pacticdlly | Suaeln et fonee el eyt sheatoer 110 | Bens
138 - ity ciaps.lean clage Rogh evrons to 108 | retter. r-tires
TMan %0 -
l“r—‘ mvc silte and ar -
gortc nuit- Bedim to Poor Wol 141taple for eabamrments [PET N Farr to woor. shoeps!
g . siloat .
" 1§41 s of tow plasticity s o et e 50- 100 [
iy -
amic selts B Farr o Poor stavitity core of Myd- -s |y .
- 6l atomecovus fine tandy of $1ily Yedium ta . caulis sam nut des.r Los0 oce Lo >ery goor. sheepsloat ey fone
teiis elestic acils vecy high oo in rolled 121} ronstructios to 10 roller
V s
2 . 1 T LY - ’ " Fair s Thity wita flat siopes R g
o - fowrganic cldrs of gt lest Rediue e aes thin cores. tlaarets and NCRT Fare te poar. shuessfoat 75105 fome
/ - ey, (et chary permow arae vections 1o 107! roller
P
‘Z t ! meg:ue lo - 1" » n
- '/1/2' :r nrc € u.l“n :'0'.:'( S Nediva ,’::::f;"' gol sus 2 for sapanament. .'. ::-.-6 ml:lr 'Ig vory poor. sheepstoo? 5. 100 none
4 o rolle
”
oLy 5
segAnIC 30ILS " 1 | Sronge | Paat sne olner higniy argenic 1aits ROY AECOMMENOEQ FOR SANITART LANOFILL COMSTAUCI1OW
SEhEl,

*Yalues aip for guidancs only. dessgu shoulo be based
en test results

Hne equipment listed wi i} usually groduce the desired

densities afler

3 teasgnahle number af passas shen

marsture condifrons and thickness of 1+10 are properly

controlled.

Note: * Taken from USEPA, SW-705, October 1978.

fCompacted sarl al optinum marsture content lter
Stanuard AASHO (Standard Proctor) canpactive

eliont

Pra——)

a XIdNIddV
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Note:

APPENDIX D

b
s 8 B 3 % % B ¥ 3 ©

Percent sand

USDA SOIL TEXTURAL CLASSIFICATION DIAGRAM*

* Taken from USEPA, SW-705, October 1978.



APPENDIX E

FIELD PERMEABILITY TEST



APPENDIX E

FIELD PERMEABILITY TEST

Mw-1

_ DaH

K = 9HaT, where K

average horizontal permeability (feet/day) of earth
materials in vicinity of well screen

D = well inside diameter (feet)

" H = difference between initial and static water levels
(feet) - !

AH = water level decline from beginning to end of test
(feet)

AT = time from beginning to end of test (days)

__(0.333)(42)
2(83)(0.833)

13,986
138.278

0.101 feet/day = 3.56 x 10~ centimeters/second




APPENDIX F

GROUNDWATER QUALITY



Ycchnical flcmorancum
Union Science & Technology Division
Union Qil Company of Calitornia

CLILLAI

To: (L. D. Erchull, Chicago - Memo: ARS 81-343M
From: G. W. Larson Date: July 31, 1981
Department:  Chemical Research  Project: 267-65211

COD ANALYSES FOR SAMPLES w0
Subject: FROM WELLS 1, 2 AND 6 Supervisor: * L. W. Burdett

. D. Haas )

. W. Sneeberger) Chicago
. E. Vreuls )

. Walker

cc: Library (2)
Patent

D. J. Christoffersen
J. M. FraserJ/*]F/{uﬂ

o x o

- Listed below are the results of COD analyses from the resampling of Wells

1}, 2 and 6 in connection with the groundwater monitoring system at the Chicago
landforming operation. These samples were received on July 15, 1981 analyzed
on July 16, 1981 and the results were reported to W. E. Vreuls by telephone on
July 17, 1981. Attached are copies of the sample identification sheets which
were received with the samples. The originals were signed, dated and returned
to W. E. Vreuls certifying that these samples were received intact.

Sample CoD, mg/1
Well LF-1 5
7/14/81
Well LF-2 13
7/14/81
Well LF-6 5
7/14/81 :

)da?/ ;/z/ﬂ/uuwu

"GWL : tsw
attach.

=

Y

R
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Union Science & Technology Division
Unlon Oll Company of California

Uiz

To: (1. DT Erchull, Thicago: Memo: ARS 81-247M
From: G. W. Larson Date: June 10, 1981
Department: Chemical Research " Project: 267-65211
. ‘ ');3

Subject: ANALYSES OF WELL WATER SAMPLES Supervisor: L~ W. Burdett
ce: Library (2) H. D. Haas, Chicago

Patent R. W. Sneeberger, Chicago

D. J. Christoffersen W. E. Vreuls, Chicago

J. M. Fraseryvﬁb J. Walker

As requested in W. E. Vreuls letter to Dr. J. M. Fraser dated May 6, 1981 (LAB
63-81), the samples of well water that were received from the Chicago Refinery
on May 7 and 13, 1981 were analyzed for each of the constituents listed in
sections III.1. and II1.2. of H. D. Haas' letter to Dr. J. M. Fraser dated
January 26, 1981 (ENV 17-81). The results of these analyses are compiled in
Table 1 along with the analytical technique used to perform the analyses.

Table 2 1ists the elapsed time between sampling and analysis for each of the
properties which were requested as well as the EPA recommended maximum retention
times. OQbviously, many of these recommended maximum retention times could not

be met especially since many are only 24 hours. However, these data do show
diligence on our part in obtaining these results particularly for the tests most
sensitive to retention time, cyanide and phenols, which were completed within 3
days of sampling. It should be noted that since shipping regulations prohibit
the use of nitric acid, the samples for metals were shipned without preservative.
However, they were immediately fixed with the recommended nitric acid upon
arrival at the Science and Technology Division.

AMlso attached are copies of the sample identification sheets which were received
with the samples. The originals.were signed, dated and returned to W. E. Vreuls
certifying that these samples were received intact with the exception of aliquot

#7 of the control blank which had the cap broken off. It should be noted that the

TOC and TOX samples were not taken from Aliquot #4 as originally indicated on
the identification sheets since it was felt that a sample from a glass container
would yield better results. Therefore, the TOC was performed on samples from



R |

pu—1

ARS 81-247M _ 2

Aliquot #2 for the reference blank, and well samples 3, 4 and 5 and from Aliquot
#7 for the control blank and well samples 1, 2 and 6. For the same reason, TOX
samples for the reference blank and well samples 3, 4 and 5 were taken from
A*iquot #2. These corrections have been noted on the attached sample identi-

fication sheets.

GWL :tsw
attach.
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Mr. H. D. Haas

WIS HUANH

UANRKEI

Chicago Refinery
June 23,

LAND FARM WELL WATER ANALYSiS

Ll iy O s tnicineg

1981

In Reply Give No

LAB 90-81

Below are listed the results of analyses run on water samplés

taken from the Chicago Refinery land farm monitoring wells.

Tiﬁe and Date

0il & Grease1

Sample of Sample ppm sz
Well #1 0755 1. 6.9
May 12, 1981
Well 42 0710 1. 6.5
May 12, 1981
Well #3 0815 1. 6.7
May 6, 1981
Vell #4 0755 0. 6.8
May 6, 1981
Well #5 0730 5. 7.3
May 6, 1961
Well 6 0630 1. 7.0
May 12, 1981
Reference Blank? 0900 0. 7.0
. May 6, 1931
Control Blank® 0830 0. 6.9
' May 12, 1981

Methods for Chemical Analysis of Water and “astes

2Corning pH Meter MModel 130 .
3Deionized water from laboratory at Chicago Refinery

QChicago Refinery potable water from fire station.

W. E. Vreuls
Supervisor - Laboratory

AT L s 1 E D I U5 AL

WEV/jah



INSTRUCTIONS FOR COMPLETING WATER ANALYSIS REPORT FORM

NOTE: Bacteriological samples must reach laboratory in time for analysis to be started within 30 hours after collection,

Information requested within neavy lined area (boxes 1 thru 7) must be completed by sample collector or other authorized
Water Supply personnel as follows:

1.

2.

10.

1.
12,
13.
14,
15.
16.

Mail Report To: Fill in the name and address of the person to whom analysis results are to be sent.
Date Collected: Fill in date samples were collected. If this information is not provided, samples will be discarded.
Sample Collector:  Fill in name of person or persons who collected samples.

Sample Purpose: Check zppropriate box to indicate the follewing:

Routine - regular monthly samples. '

Resample - sample submitted 10 check unsatisfactory results of previous analysis or to replace samples previously
submitted but not analyzed.

New. Construction - sample submitted to verify proper disinfection of new construction. Permit number _of new
construction is to be fitled in. :

Other - samples submitted for any other reason. Reason should be indicated.

:

Contact Person for Unsatisfactory Samples: Fill in name and phone no. of person to be contacted in case analyses
irdicate contamination,

BACTERIOLOGICAL SAMPLES {Glass Bottles): Fill in following information for each sample submitted:
Bottle Number - Indicate bortle number which corresponds to sampling point. {1, 2, 3 etc.)
Sampling Point - Indicate point where sample was collected (i.e. well no., intake, plant tap, distribution system address.)
Sample Type - Indicate sample type by letters R, F, or D as follows:

R - Raw sample from well. or intake of surface water supply.

F - Finished sample taken at water plant after treatment,

D - Distribution sample taken at any point in the distribution system.
Time Collected - Indicate actual time sample was collected. If this information is not provided, samples may be discarded.
Res Cl - Residual chlorine reading for finished or distribution sample 1aken at time and point where sample was collected.

ROUTINE CHEMICAL SAMPLES (Plastic Bottles): - Fill in following for samples submitted:

Bottle Type “R" or “F'" - Fill in R for raw water. Collect all raw samples at the same location. Use one line only for all R
samples.

Indicate F for finished water. Collect all finished samples at the same location. Use one line only for all F samples.

Sampling Point - Indicate point where sample was collected.

EXPLANATICN OF DATA AND SYMBOLS ON WATER ANALYSIS REPORT FORM

Sample Amt. - Colonies Read - Amount of sample analyzed and no. of colonies read will be entered in this block.

Total Coliferms per 100 m! - A number, G+ or G- will be indicated as follows: )

Number - Indicates actual number of coliform colonies counted or calculated per 100 m! sample. |f colonies are
confirmed a + (positive} or - [negative) will be used to indicate verification.

G+ - Indicates excessive bacterial growth which confirms positive for coliform.

G- - Indicates excessive bacterial growth which confirms negative for coliform,

Opinion -sIndicated S, Q, or U as follows:

S - Satisfactory - Indicates no coliform detected.

Q - Questionable - Indicates coliform of 4 or less or excessive bacterial growth which confirms negative.

U - Unsatisfactory - Indicates more than 4 coliforms detected or excessive bacterial growth which confirms positive.

Laboratory Number: Unigue number assigned to each sample by laboratory.

A'kalinity and Hardness - Reported in milligrams per liter (mg/i} of calcium carbonate.

pH - pH of sample as received in laboratory reported as pH units.

Iron - reported in milligrams per liter {mg/l) of iron,

Nitrate - reported in milligramns per liter (mg/i) of nitrogen. A reading greater than 10 mg/l may be harmful to infants,

To be used by laboratc 'y 10 rej.ort any other chemical analysis required in mg/l uniess otherwise specified.
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ARRO
Laboratories, Inc.

Telephone 815 727-5436
1 Telex 723421 UAR JOL

mples must reach fab within Facility No.

hours after collection. County
TwxE P e O weT 1 pwaq § Meal U UM | Bend T SN D SR § BOK D Dew | BNt g )

Date and Time in Laboratory:
N BEC-EN N BN NN BECNE _NF- NN NN _RE NN

CERTIFICATION
NUMBER 17554

312 454-0245

5/12/81 12:00PM

\'ail Reportie: 2. Date Collected:
ne: 5/12/81
UNION OIL COMPANY 3. Sample Collector:
lress: hi £1 N.B. Kuna
Chicago Refinery PRIy —
; N K Routine O New Construction - Permit No, FYi9
' Office: State: . . . . -
: Temont I1Yinois 6663 O Ressmple O owmer . ‘
LTECTOR;' Fill in boxed area only. Type or press firmly with Z'a::mac‘ person for unsatisfaciory .“‘mp'e:hohe Namber:
ipoint pen. See reverse side for explanations and instructions. N.B. Kuna 312-257-7761
- U7 SN ) ma f Gar ) SRS | B { BCE ) Bma f M ] BT 1 OKEE § KSR DR
6. Bacrericlogical Samples (Glass Bottles) - . 10. ARN
‘ Col- | Total Coliform
e ) ) Sample] Time Res. lSample onies per 100ml Opinion Laboratory number
ber Sampling Point Type |Collected| C! = Amt, Read {by MF)
Control BTlank I
Aliquot #8, Seal #00036 8:30 - 100 0 0/100 S 63597E
. [Well #LF1 i
' Aliquot #8, Seal #0004k 7:55 i 10 >5000| >5000 = U 63598E
' Well #LF-2 .
Aliquot #8, Seal #00052 7:10 10 >5000] >5000 = U 63599E
L] —l
Well #LF-6 -
Aligquot #8, Seal 00060 6:30 o 380 380 = U 63600E
) |
. I
" I
Newe svsecssasrsersersorisress ""-""""""""'""- s ol ﬂ.-.-.----- mvcsassyqesaossssqevsasonsfasnssncencsvanna semserns
i 7. Routine chemical samples {Flastic Boitles) 12, pkating 12, 13. 14, 15. 16.
‘e - alinity
- Sampling Point I
r P Total [Hardness pH Iron Nitrate
! i
l .
4 !
- |
.‘ -
ul.-llul—.-!l—l—l-l-l-lll_ . .
ponedby:  Gaida Rudzitis Date: 5/18/81 * Confirmed in LST and B.G. Broth

7 s @u//xﬂ/

WS Netification for Unsatisfactory Results

Date: -

yon Notified: Time:

2

y -~=——————— Bortles Sent Date:

Date & Time Analysis Started 5/12 12PM

Hours Elapsed

Sampling bags inadequately sealed and
overfilled

NOTE:



ARRO
Laboratories. Inc.

Telephone 815 727-5436
Telex 723421 UAR JOL

“SJ;B“

ples must reach lab within Facility o.

Yours after collection. County
BN CEE - BN SN BN NE RN NN NN N - EN NI

WATLR ANALY oo RETTORT Fon

CERTIFICATION
NUMBER 17554

312 454-0245

Date and Time in Laboratory: 5/6/81 1:00 PM

[N N EE_BE_ NN NE. EN BN __NE- BN ‘BN - NNl e

»ail Reportto: 2. Date Collected.
e 5/6/81
UNION OIL COMPANY 3. Sampie Collector: -
ess: . . Union 0il Co.
CthBgO Reflnery 4. Samp'e purpose: .
- Oltice: State: Zip ode: (3 Routine [J New Construction - Permit No. FYi9_
Lemont i1linois i O Resample (R Other - -
N ey - , . , 5. Contact person lor unsatisfactory samples:
LL E.C TOR: Fill in bosed area only. Type or press firmly with Name: Phone Number:
vpoint pen. See reverse side for explanations and instructions. Mr. Vern Lemke 312-257-7761
PR 0 S ) g ) W f WmE f SCE D M 0 EXX )Y T ER PR
6. Bacieriological.Semples {Glass Bottles) - 9. 10. 11,
Col- [ Toral € oliform
e Sample]l Time Res. ISample onies per 100m!} Opinion Laboratory number
“L‘l_ Sampling Point Type |Collected C! - Amt. Read {by MF)
Well #LF-3.A1iq.7 Seal #0001k ko uod 2000+ | v 63L68E
Well FLF-4 Alig.7 Seal £0002} «S0ml 100l <1 Q 63L469E
Well LF-5 Aliq.7 Seal #00028 iSOml 1000 <1#% Q 63L470E
, -
Seal # -
Reference Blark Aliq 7 00007 §l0oml 0 <1 S 63471
, |
, I
1
: .; .F;---.-‘u;‘:--.--'-' ..... |.-."P.|'...-.-é...'..)..'...'."-‘ 1 e " B ﬂ ...... ssesqesscscanqrassssnnqennsannsfsnosne SssmssssaamsePranTE,
“-e . Reoutine chemical samples (Plastic Bottles _12' Alkalinity 12. 13. 14, 15. 16.
a Sampling Foint l .
F| P Total [Hardness pH Iron Nitrate
. I
“ -
;-l—u—:n-nm--Il—l-l—l-lIl
“onedby: Joan Anderson Date: 5/14/81
) D
! é .,»‘{7/.-\' 0‘%4/& Date & Time Analysis Started
7S Nonfication for Unsatistactory Rosults
son Notilied: Date: Time: Hours Elapsed
: * Confirmed
%% Excessive bacterial growth confirmed
- Bottles Sent Date: hegative for coliforms
\
Sampling bags inadequately sealed and overfilled
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el mhexe GER venn wnz L w3 wne wens v
Abalinsty u;:‘;‘)"‘ ndfe1) 266 58 258 343 641 o 36
Ko imm FAE 0.07 0.05 0.06 0.2 0.08 . nd(«0.m2) 0.05 0.08
Arseaic Yl ad 0.004 0 0oy " 0.010 0.009 0.015 0.033 0.010 0.009
tarfum FAL ndfc0.02) 0.0% 2.1 0.04 0.08 0.04 0.09 0.09
Blcarbonate Titration nd(«1}) 328 L1} K11} 419 784 s".' 407
Bcron Cu-cumin® nd(<0.1} 0.6 0.4 0.6 0.6 0.} 0.2 0.5
sremide ic nd{«1) nd{<1) ndll) nd(«1) nd{ 1) nd{1) md( 1) nd(c1)
Caomrum Mo nd(<0.01) nd{<C.01} nd{«0.01) nd{<0.01) nd(«0.01) nd(«0.01) nd(«0.01) nd{ <0.01)
Calcium FAL 0.06 [}] 7y 1) " 113 » s
Carbonate Titration nd{<1) ad(<t) nd(<t) nd{«l) ad(<1) nd{«1} nd{<1) nd{ <1)
Chloride 1c nd{<1) 26 23 28 » 3 ] 28
tHromium (total) FAE 0.00§ 0.00$ 0.004 0.004 0.004 ©.004 0.008 0. 004
thrmiom (V1) S‘:'::::g:_m nd( «0.002) nd(<0.002) nd{«0.002) ™d(<0.002) Ad{<0.002) mS(<0.002) Nd(<0.002) nd{<0.002) .
thrortum {111) Difference 0. 006 0.00S 0.008 0. 004 0.004 0.004 0.00% 0.004
Covper M . 0.@ nd{<«0. @] nd{<0.02) nd{<0. ) 0.02 nd{<D.02) " nd(.D.02) md{<0.02) .
oo [ pa{<0.5) nd{<)) p1.03 .n ne{<0.8) nd(0.5) nd(<0.5) 22
Cvanide sist{llation® nd{<0.01) nd(<0.01) nd(<0.01} nd{<0.01) nd(<0.01) nd{<0.01) ng(<0.01) nd(<0.01)
Fivoride [§{4 nd(<0.2) nd(«0.2) wd( «0.2) nd{<0.2) nd(<0.2) nd(<0.2} no{ 0.2) nd{<0.2)
Mardnest sM-Lalculation® nd(<d) Fak] 425 507 w2 732 458 80
Tron M 0.z 0.4 0.4 0.5 0.3 0.4 0.4 0.
Lead Me nd{ <0.0S) nd(<0.05) 0.1 nd(<0.05)  nd(<0.05)  né(<0.05)  nd(<0.05) 0.07
Magnes lum M nd(<0.5) 18 11 [ 2] B ” £ 29
Minganese Mo 0.01 0.@ 0.2° 0.09 0.06 0.05 0.19 0.10
Kercury cYare nd{<0.0005) nd(«0.0005) 0.0008 0.0008  nd(<0.0005) nd(«D.0005) nd(<0.000S) nd(<C.0008}
Nicked FAE nd(<0.02) nd(0.02)  nd(+0.02]  md{«0.R)  »ol0.02)  md(<5.02)  né(<D.02)  nd(<0.02)
nitrate 4 ) 3 wd( ) nd(<1) nd( 1) (1) | nd{ <1} nd{l)
Phenols Sree nd(<0. 003} wd(<0.007) nd{c0.003) nd(«0.003) ad(<0.003) nd(<0.003) nd{<0.003) nd(<0 003)
Proschate i na(<1) H 4 1] o8 () ndl <1} 4
Pouasyfum FAE nd(<0.01) 15 1.8 11 n 39 10 n
Selenium wF nd(0.5) nd(<0.5) nd(<0.5) nd(<0.5) nd(<0.5) nd(<0.5) nd(«0.5) nd(<0.5)
Stiver Mo nd(<0. @) n(<0.2)  nd{<0.02)  mI(<0.02)  g(<0.02)  mO(«0.QR) na(<0.02)  md(«0.02)
Sodiue FAS 0.1 72 106 ns n % 2 Y]
Specific Conductance C°:::g”"" 0.77 uS/cm 709 uS/cm 1095 yS/cm 801 uS/cm 810 uS/ce 1250 uS/cm 960 uS/ce, 810 uS/cm
Sulfate ic nd(<1) 8 3] 106 1 3 22 [
o8 rae 2 a6 3 'Y 567 368 a7 540
TOC FID [N} 2.0 1n.o 8.0 R R n.o 15.0 w
101 (a3 C1) n 0.008 0.02§ 0.080 0.54 0.020 0.01§ 0.005 0.030
linc me 0.a 1.9 0.03 0.1 0.06 0.04 0.0 0.

KT resuTts are reocrted in mg/] esCect wneme OLherwise Ingicated.
» Nong cetected. If present at 31), the concentratien 13 less tham the indicated amount.:

. EPA approved technigues for thess analyses.

FAL Flame Atosic ssfssion ypectrometry.

t00C Colorimatric stiver ﬂe(hyld'lh'o&:ﬂnﬂa detection of generated artine.

114 fon chrometography. lon exchange chromatography of anions with conductometric detaction.

M Atomic adsorption jpectromatry.

S Method from Stindard “ethods for the framination of Viter and Wastewstor.

ISE loa salective lanthanus (luoride single crystal electroce,

CYAA  Atomic abiorption spectrometry with cold vepor gensration of sercury.

IR I-ray fluorescent detaction of selanium after concentrition by precipitation with sodius diethyldithiocarmmats using nickal as an internal standary,

FiD Flame tontzation detection of organic carwon sfter separstion eof inorganic carbom and oxfdation/reduction of organic carpon. Amly:n contracteg
through Certified Testing Laborstories - 2905 L. Cantury Blwd., South Gats, CA 80.

n Microcoylometric setection of total erganic halogan (recorted as the thlarida) sftar concentratios ef the erganic 'ulogml on activated charcosl.
Analysey contractec through Environsental Resesrch Laboratory, a division of Jomes M. Montgosery, Consulting Engimeery - 555 {, Malmut St.,
Pagaaena, LA 91100, -

Cr(I1]) Deterwinea by differencs detwesr tota) Chrusium and hazsvelent chromium,

Mertnest  Haroness wet detemined by caloulation from the G, Mg, r.. Al, 20 snd Mn contents as dascribed in Stamgarg Methooy 1nr the [samination of
Wiler and Wisteaater,
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E'Bromide
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Calcium
Carbonate
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Chromium (total)
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COD

ggCyanide

" Fluoride
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Lead
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Byickel

s Nitrate
Phenols

= Phosphate
Potassium
Selenium
Silver
Sodium '
Specific Conductance
Sulfate
DS
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TABLE 2

Elapsed Time Between Sampling and Analysis, Days

EPA
Recommended

Reference
Blank

Control
Blank

Well Number

1
180
1
180

180
1

180

180

7
180
180
180

7

1

7
180
180
180
180

38
180

1

1

1
180
180
180
180
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